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NOTICE. 

Ik  the  preface  to  Decade  III.,  already  published,  the  reason  has 
been  given  why  the  present  one,  though  second  in  time,  is  first  in 
number.  In  the  same  preface  it  has  been  stated  that  the  present 
Decade,  confided  for  the  descriptions  to  Mr*  J.  W.  Salteb,  palaeon- 
tologist to  the  Geological  Survey  of  the  United  Kingdom,  is  intended 
to  illustrate  a  commingling  of  forms  heretofore  supposed  to  belong 
to  distinct  epochs;  that  the  drawings  are  by  Mr.  Bone,  and  the 
engravings  by  Mr.  Sowebby,  artists  well  known  for  their  accuracy 
and  skill. 


IfoxTUAL,  nth  April,  1869. 


W.  E.  LOGAN. 
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PHEI'ACE. 


In  dwcribiiig  the  few  generic  types  given  in  these  pages,  I  am 
acting  as  pioneer  for  my  friond  Mr.  E.  Billings,  who  wishes  me  to 
share  this  portion  of  Ins  task,  auJ  I  very  willingly  join  with  him, 
and  with  Professor  James  Hall,    in    commencing  this  series  of  < 
Decades.     The  drawings  and  pUtes  have  been  executed  for  some    I 
time  past. 

In  a  short  memoir  on  the  fossils  collected  in  the  limestone  at 
Pauquette's  Rapids,  on  the  Ottawa  Kivor,  which  was  presented  to  the 
British  Association  in  tho  year  1851,  and  appended  to  Sir  William 
Logan's  paper  on  the  Boclvs  of  Canada,  it  was  stated,  that  the  lime- 
atone  inclmled  fossila  characteristic  of  all  tlie  lower  divisions  of  the 
New  Y'ork  system,  from  the  Calciferoua  sandrock  to  the  Trenton  lime> 
stone  inclusive.  With  regard  to  the  lowest  of  these  strata,  a  correction 
may  be  made,  for,  when  more  closely  examined,  the  Eunmphalut 
vmangulatua  of  that  rock  appears  to  be  somewhat  different  from  the 
Ottawa  shell  referred  to  it.  The  other  limestones  are  certainly 
represented ; — the  Chazy  by  the  peculiar  genus  Mac/urea,  and  the 
Birdiicye  and  Black-river  limestones  by  some  identical  corals  and 
■hells.  With  the  Trenton  formation,  as  might  be  expected,  the 
affinit}'  is  greatest;  and  the  beautifully  preserved  fossils,  silicified 
in  a  pure  calcareous  matrix,  and  weathered  extensively,  permit  of 
accorste  comparison  with  the  figures  and  descriptions  of  those  from 
the  United  States. 

In  this  collection  from  a  single  calcareous  band,  we  meet  with 
the  Brllcrophon  nlcalinus  and  B,  rolundatus  of  the  Chazy  limestone  [ 
Jkfurckuonia  cenincona  and   the    Stroma toccrlnm   from    the   Birdseye. 


VI. 
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There  are  Black-river  limestone  species,  viz.,  Columnaria  alveolata^ 
and  the  remarkable  cephalopod,  Ganioceras  anceps^  of  Hall.  Of 
Trenton  species,  we  have  in  abundance  the  Strophomena  ^litexta^ 
Pentamerus  {atrypa)  hemiplicattis  and  Atrypa  increbescens,  Murchisonia 
gracilis  and  M.  hicincta^  Cyrtoceras  annulatum  and  C  lamellosum  of  Hall 
(C»  BiUingsii  of  this  Decade),  Orthoceras  arcuoliratumi  bilineatum  and 
laqueatum  of  Hall,  together  with  Ormoceras  tenuijilum^  a  fossil  common 
to  both  the  Treqton  and  Black-river  limestones.  Schizocrinus  nodosus 
is  the  common  Crinoid,  and  species  of  Petraia  {Streptelasma)y  with 
Favosites  lycaperdon,  go  to  swell  the  list  of  Trenton  species.  Lastly, 
there  is  the  characteristic  Asaphtu  gigasj  so  that  the  parallel  is 
complete. 

J.  W.  SALTER. 
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Maclubea  Loqani,  Salter. 
Decade  I.    Plate  I. 

Oauric  characlcr. — Maclurea,  Lesiicur.     MoIluBca  Nucleobranchiata. 
Family  Atlantida??    "Shell  discoidal,  few  whorled,  reversed* 
(the  apical  wborls  beiog  brouglit  down  to  tlie  base  aad  the  1 
umbilicus  flattened  out);   upper  surface  convex,  deeply  perfo- 
rate instead  of  raised  into  a  spire ;  outer  aide  spirally  grooved  ; 
operculum  sioistrally  sub-spiral,  solid,  with  two  iuteruat  pro-  ] 
jectioDs  for  the  attachment  of  muscles— one  of  tbcm  beneath  the   , 
nucleus,  and  very  thick,  and  rugose." — Woodward. 
Synonijim. — M.  Logani,  Salter,   in  Rep.  Brit.  Assoc,  1851,   Trans. 
Sections,  page  63;   in  Murchison's  "Siluria,"  3rd  edit.,  1859, 
page  215,  figure  1  (?)  and  Ih,  operculum. 
Ihagnoiu. — M.  3)  uncias  lata,  paucispirata ;   anfractibut  4-5  (vhm 
in  latiludine  itracedentcm  Ict  superante),  sithtia  planUnm*  lavigatitf 
a  ail  latera  multistriatit  insvper,  valde  convexis,  umbiUeo  parvo. 
This  fine  species,  detected  iu  great  plenty  by  the  officers  of  the  J 
Survey  in  exploring  the  Ottawa  river,  was  first  noticed  iu  Str  R.  I.  | 
Murchisou's  paper  on  the  Silurian  Rocks  of  the  South-west  of  Scot- 
Und,  in  the  Quarterly  Journal  of  the  Geological  Society,  vol.  vii., 
1851,  page  176,  and  its  name  proposed  in  the  British  Aasociation  1 
Reporto  for  the  same  year. 


•  The  reader  will  please  lo  bear  in  mind,  Ibat  Ihongh  drawn  uppctmoal  on  tbe  plkte 
(«  {Nwltion  which  ihews  ihe  ciiaracleri  bett),  the  flat  spiral  side  of  ihe  wborla  i»  roall^ 
lob«  coniMfltrd  tbe  l>Me,  and  tUe  umbilicus  tbe  upper  aide.  See  Woodward'!  HanBat 
of  SbctU,  p   iO'i,  where  the  ahell  U  represcoled  (Eg.  lOS}  in  iu  normal  poBiUon. 
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It  is  clearly  ditttLnct  from,  though  closely  allied  to,  the  gnSI 
Madurca  magna  of  the  Chazy  limestone,  which  may  be  seeD  bo  often 
in  the  paving-slabs  and  door-wftya  of  New  York,  and  wliich  has  been 
well  figured  by  James  Hall. 

The  genus  is  by  no  means  rare  in  the  old  deposits  of  the  Silurian 
seas,  and  apparently  there  were  several  very  distinct  species,  some 
of  which  are  yet  tinpubliahed,  and  one,  itf.  reachii  (Salter),  which 
has  the  operculum  extravagantly  elongated  and  curved,  occurs  in 
plenty  in  a  rock  very  like  the  Canadian  limestone,  and  full  of  similar 
types,  in  the  north-west  angle  of  Scotland.  It  has  been  figured, 
and  its  locality  described,  by  Sir  It.  I.  Murchisou,  in  the  Quarterly 
Journal  Geological  Society  for  1S58.  Another  ia  plentiful  in  the 
Llandeilo  limestones  of  the  south  of  Scotland. 

Description. — M.  Logani,  when  perfect,  is  fully  three  and  a  half 
inches  wide,  and  is  conspicuous  for  the  great  flatness  of  its  lowei'  or 
wborled  side,  and  the  fewness  of  its  whorls,  for,  if  we  except  one  or 
two  minute  inner  ones,  there  are  but  two  or  three  distinct  whorls, 
which  diminish  so  rapidly  in  breadth  that  the  outer  is  at  least  thrice 
the  width  of  the  preceding  ones  in  succession,  and  greater  than  that 
of  all  the  inner  whorls  taken  collectively :  in  M.  magna  it  is  greatly 
leas  than  these.  The  whorls  are  very  gently  convex  between  the 
sutures,  which  are  sharply  marked  though  not  deep,  and  are  closely 
striated  by  regular  sharp-arched  lines  of  growth.  The  sides  of  the 
whorl  are  steep,  pyramidal,  the  depth  exceeding  the  width  of  the 
whorl,  and  are  furrowed  by  a  number  of  deep  grooves,  sometimea 
16  or  17,  a  few  of  which  are  interlined  with  smaller  ones.  Occa- 
sioually  seven  or  eight  only  are  present,  or  a  deep  one  {figure  3) 
occurs  at  a  short  interval ;  but  this  may  be  the  result  of  injury. 

The  base  itself  is  smooth,  or  with  faint  concentric  strias  only,  and 
the  umbilicus*  rather  abrupt  and  very  narrow,  not  above  one  third 
the  width  of  the  whorl,  and  with  a  rounded  edge.  The  shell  is  solid, 
nearly  a  line  thick. 

The  most  singular  part  of  the  shell  is  its  operculum,  aometimcB 
fixed,  as  in  figure  3,  in  its  normal  position,  at  other  times  drawn 
within  the  shell.  It  is  exceedingly  solid,  the  successive  layers  are 
subspirally  iirnmged,  tiling  over  one  another,  and  arc  antiquated  ia 
growth.  The  nucleni«  is  near  the  inner  and  lower  angle  of  the  mouth ; 
in  old  shells  it  is  pushed  further  out,  and  becomes  the  apex  of  a  very 
loUd  short  cone,  one  face  of  which  lies  close  upon  the  inner  fiat 

•  Dmi]  In  »  Dtlie  lense,  ilnee  U  ii  tbe  perforate  tjiln. 


I  CAKADfAX  FOSSILS.  ^^H 

e  of  the  whorl.  Two  curved  furrowB  radiating  from  the  nacleaa 
divide  the  surface  into  three  arefe,  less  distinct  iu  the  mature  shell. 
Iniide,  a  thick  compreswd  process  (a)  takes  its  rise  beneath  th'e 
nucleus,  rctniiiing  its  place  near  the  inner  angle  of  the  mouth,  even 
In  tfav  Bdalt  shell,  when  the  nucleus  itself  has  removed  further  out 
{figure  6).  The  process  is  as  hroad  as  long,  and  on  its  oblique  free 
inar^  it  is  roughened  and  grooved  for  the  attachment  of  muaclee. 
Another  attachment,  similar  but  much  less  prominent,  exists  at  the 
inner  nnd  upper  angle  (bj,  and  a  line  of  minute  prominences  partially 
connects  the  two. 

These  processes  have  their  analogues  in  the  internal  ridges  of  the 
operculum  in  Nnira  and  some  othor  genera,  and  in  that  of  the  small 
ft#ro|)od  shell,  McGUHvraijia  (Forbes),  but  no  recent  shells  are 
known  in  which  they  are  equally  produced. 

The  view  above  expressed  of  the  shell  being  a  reversed  one  in 
nhicli  the  spire  is  deeply  sunk,  in  the  so-called  umbilicus,  and  the 
latter  t'xpanded  and  flattened  so  as  to  appear  like  the  upper  side  in 
ordinary  shells,  will  not  appear  unlikely,  if  comparison  be  made  with 
Ophilria  (ptate  3),  in  which  there  is  a  similar  condition  of  the  spire. 

Moreover,  this  view  has  the  advantage  of  rendering  it  uuuecessary 
to  suppose  an  operculum  arranged  on  a  dtlFerent  plan  to  that  of 
onliunry  univalves,  since  no  case  is  known  in  which  the  nucleus  is 
placed  at  the  upper  angle  of  the  mouth,  though  some  few  have  it 
externa].  The  genus  Asnhutta  however,  says  M.  Woodward,  has  the 
^ire  and  the  operculum  both  sinistral ;  hence  it  is  possible  thiit 
Miuiurra  might  be  an  opposite  case,  in  which  it  is  dextral  in  both. 

The  alliance  of  this  heavy  shell  with  the  lighter  and  fragile 
Kocleobranchs  would  seem  much  more  unlikely,  had  we  not  such 
•olid  forms  as  lietterirphan  to  compare  it  with.  But  tliere  are  no 
other  genera  with  which  it  can  be  better  asscciated,  since  Euompha- 
lut  ha«  quite  a  dilTerent  operculum  (umltispiral),  and  no  opercula  are 
known  in  Oiihllela or  Jl/ipkUtoma,  tioprtis&ed  forma  rmeinhUiig  Murlun a, 
but  which  are  probably,  with  Mtirchimnia,  members  of  the  families 
lauthiuidu!  or  Trochidie  (see  plates  2,  3).  Prof.  Forbes  believed  there 
wsAsome  adinity  between  Machirm  and  McGilHvrciyia,  above  meu- 
tioned,  a  minute  spiral  Pteropod  with  the  nucleus  of  the  operculum 
external,  and  with  a  process  beuealh  it.  But  this  affinity  is  not  so  close 
as  that  suggested  by  Itdlen/p/nm  with  tlieNucleobranrhs,  and  we  must 
tbercforo  leave  it  for  the  present  where  the  judgment  of  Mr.  Wood  ward 
faas  placed  it,  and  regard  Macturca  as  a  Ileteropod  with  a  heavy  shell, 
and  probably  stationary  or  nearly  so  on  the  bottom,  seeing  that  its 
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■pper  or  convex  side  is  constantly  overgrown  with  sponge  (> 

rium  rugosum*),  while  the  flat  op  lower  side  preserves  the  sliar|)  lines 
bf  growth,  which  would  have  been  abraded  bad  the  animal  been 
mdowed  with  much  locomotion. 


Kaphistoma,  Helicotoma,  and  Ophileta. 
Decade  I.     Plates  II.  and  III. 


I 


V^'Oenus  ScaiiCes,  Conrad.  Mollusca  Gasteropoda.  Family  lanthinidee. 
Shell  tbin,  turbinate  or  depressed,  with  angular  whorls,  flat 
above  ;  aperture  deeply  notched,  but  without  a  band. 

I^ub-genus  Scaliees.  Turbinate;  whorls  flat  above,  turrited,  pi 
duced  below;  umbilicua  none.    Form  elongate. 

W Sub-geaas  IhiphUtoma,  Hall.     Depressed,  often  discoid;   spire 

or  only  gently  convex,  with  close  sutures;  whorla  acute  anj 
lar  externally,  and  often  with  an  angular  edge  to  the  model 
umbilicus.     Form  lenticular. 

|,Sub-geDua  Helicotoma,  Salter.  Depressed,  discoid  ;  spire  nearly  Qi 
whorls  obtusely  angular  externally,  rounded  below ;  umbilti 
broad.    Form  cirrhoid  or  helicoid, 

■  Sub-genus    Ophileta,    Vanuxem.        Discoidal  ;    spire   sunk   above 
umbilicus  below  perfectly  open,  and  exposing  the  whorls  all  on 
one  plane;  whorls  numerous,  truncate  and  biangular  exteriorly; 
mouth  trigonal.    Forms  with  deeply  concave  spires. 

On  mature  consideration  I  cannot  find  any  reason  for  separating  t1 
above  series  of  forms,  except  as  sub-genera.  They  paaa  into  eacl 
other  by  almost  insensible  degrees,  some  species  of  RapkUtoma,  for 
instance,  being  merely  depressed  Soi/fVrii,  while  others  need  but  a  little 
more  angularity  below  to  become  species  of  Ophileta.  Helicotoma 
is  a  new  sub-generic  form,  which  I  have  been  obliged  to  institute  in 
order  to  express  a  middle  term  of  the  series,  one  in  which  the  true 
discoid  form  of  Raphitloma  is  maintained,  without  the  extreme  au| 
larity  of  that  genu^,  yet  with  a  spire  almost  as  much  sunk  and 


■  A  faBi[l  or  the  Chaij  and  BLrdBeje  llmealones  of  New  York.    The  Uadurcft  n 
It  be  rejEnriled  »  repreteotiBg  in  Uiis  rluh  localH)'  llie  Clint;  limoaluno,  wlilcli  U  •! 
Itftlier  illiutralcd  bjr  such  ipcciea  u  BilUnphoa  tukaliim  ood  S.  ralundalKi. 


I 

tea 
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ombiltcus  as  g:reatly  exposed  as  in  Ophik'a.  All  are  Low«r  Silurian 
forms,  and  from  near  the  base  of  the  eystein,  and  all,  with  the  excep- 
tion of  ScalliM  proper,  which  does  not  occur  in  the  Ottawa  limestone, 
are  illustrated  in  plates  2  and  3. 

The  genus  must  be  regarded,  in  the  present  state  of  our  knowledge, 
as  allied  to  Plevrotomaria  and  MurcHsonia  (which,  with  Scusurella,  ia 
now  considered*  to  belong  to  the  Trochidfe),  but  differing  from 
thetn  importantly  in  the  want  of  the  spiral  band.  It  is  probably 
nearer  to  lanlhina,  some  of  the  typical  species  of  which  are  strongly 
striate  in  the  direction  of  the  lines  of  growth,  and  deeply  notched  in 
the  middle  of  the  mouth.  These  thin  floating  shells  certainly  seem 
to  offer  the  best  affinity  with  Scalites  and  its  various  sub-genera; 
and  inasmuch  as  lanihina  is  arranged  as  a  family  close  to  the  Trochids 
and  HaliotidEB,  the  association  of  Scalites  with  the  former  would  not 
call  in  question  its  relationship  to  the  latter.  Both  laniklna  and 
Scaiiut  have  but  few  whorls  and  a  short  spire  (in  the  fossils  with  a 
laach  greater  tendency  to  a  depressed  shape)  ;  while  the  Trochidie 
and  Murcbisonia  arc  on  the  contrary  elongate  and  many-whorled. 

The  (otHl  absence  of  opercula,  while  it  rafher  strengthens  this 
view  of  the  affinities  of  Scalites,  throws  some  doubt  on  the  propriefj' 
of  keeping  Murchisonia  among  the  Trochidfe.  Professor  E.  Forbes 
wontd  have  arranged  all  these  thin-notched  shells,  with  Plalytchuma 
(McCoy),  and  some  other  palaeozoic  genera,  alongside  of  lanth'ina. 


Baphistoma. 

I  have  altered  but  little  the  essential  parts  of  Prof.  Hall's  descrip- 
tion of  the  genua.  The  main  characters  by  which  the  sub-genua  is 
distinguished  are  pointed  out  by  him,  viz. :  the  close-fitting  sutures 
betwt-en  the  whorls,  and  the  subtrigonal,  not  rounded,  form  of  the 
inontb,  caused  by  the  production  of  the  outer  angle. 

There  are  two  sections  even  of  this  sub-genus,  one  with  flat  spire 
and  the  whorls  convex  below  (R.  atrtata.  Hall),  the  other  with  spire 
and  boite  about  equally  convex,  and  a  general  lenticular  form 
(R.  ttumincn.  Hall,  R.  Icnt'icviaris.  Sowerby,  iic).  The  two  species 
here  described  belong  to  the  second  sub-division 


*  Sjr  Mr.  Woodward,  the  Mthorof  the  "  RudimeaUrj  TreHlisc  on  Recent  and  roasil 
SWt*."  John  Veale,  London,  18G4.  Thia  eicellont  work  conlAini  in  »  condented 
btn  Um  fruiU  of  Buah  research,  uid  ia  liighl;  prUed  by  European  naloraliili. 
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R.  iwiPiciDA,  N.  ap. 

Plate  II.     Figures  1-3. 

R.  unciaiU,  dhcoidea,  IcnlicularU,  jnargine  aculwimo :  anfmctibm  4  I 
gat  it,    sujira    jilanU,    atque    mturU    iilixm>incuU,    tubtia 
umhiltco  angusio  rotunJato ;  ore  ovato  acutiidmo.     Diameter, 
lines;  alt.,  6 J  liues. 

Tliia  (.'legKDt  shell  a  good  Jeal  resembleB  the  R.  alaminea  of  Hall^ 
work  (Pul.  New  York,  vol.  i.,  pi.  G,  fig.  4,  6),  from  which  it  is  readily 
iliBtinguished  by  the  less  raised  spire,  flatter  base,  and  larger  umbili- 
cus.   It  is  altogether  a  flatter  and  emoother  shell,  the  lines  of  growth 
not  Hharp  and  regular,  and  on  the  upper  surface  there  is  no  concentrufl 
ridge  to  iuternipt  the  backward  course  of  the  striae.    And  comparinfl 
it  with  other  American  species,  the  R.  (Maclurra)  lahiata,  EmmoQ^| 
and  the  very  similar  R.  ( Flcarotomaria)  ImlictUaru  of  the  same  autb<^| 
(not  of  ^iowerhy),  have  botli  more  convex  bases,  the  outer  face  *^| 
the  whurl  below  being  almost  vertical  in  the  former,  and  at  lea^^| 
convex  in  the  latter,  instead  of  first  concave  and  then  promineoiH 
The  uuibiltcus  in  both  is  too  large  for  ours.  ■ 

The  whorla  of  the  spire  slopu  regularly  to  the  apex  without  inten 
ruption  at  the  sutures,  ttie  last  whorl  excepted,  which  descends  fl 
little  beneath  the  margin  of  the  preceding.  The  edge  is  very  acutefl 
The  under-side,  only  a  little  more  prominent  than  the  spire,  is  finfl 
concave  beneath  the  keel,  then  convex  towards  the  deep  nurro^ggfl 
umbilicus  with  its  incurved  sides.  The  stria;  of  growth  are  morn 
conHpicnous  below  than  above.  The  rounded  sides  of  the  umbilicnfl 
easily  distinguish  II.  lajiicula  from  the  next  described  species.  Tbd 
inner  lip  is  prominent  and  a  little  reflexed.  The  angle  of  the  ova^| 
mouth  very  acute,  and  the  notch  deep,  but  the  lower  margin  dofifl 
not  project  greatly  forward.  H 

A  gcTieral  resfinblauce  to  Hdh:  laplcula  suggests  the  name.  ■ 

hocalitij. — jVllumcttc  Island.  V 

K.  APCKTA,  N.  Bp.  ^^^^1 

Plate  U.    Figure  4.  '^^^| 

R.  irmlundfilit,  aiifraciihiu  4  insujier  dqiresm,  tribtm  ptrangidatu:  tmflM 

lieo  lalinxirm)  infnmlihttlulo  f  ore  rhimhoideo.     Diameter,  6  linesS 

alt.,  ^  lines.  ■ 

■      The  whorU  are  of  ahont  the  same  proportionate  width  as  in  thd 
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rof  1 


IsHt.  species,  four  of  tbem  in  tUe  lUanicter  o 
not  (iiiite  flat  above,  but  gently  convex  between  tlie  futures.  Below 
Uiey  uro  Btrongly  angalar  at  about  the  middle  of  the  volutiou,  the 
ciater  fuct!  being  plane,  and  the  umbilicus  broad  and  conical,  with 
(lightly  curved  sldea;  its  width  is  fully  half  the  eAtire  di&iueter  of 
the  shell. 

The  mouth  ia  rhomboidal,  as  high  as  wide,  the  outer  angle  about 
80°,  its  lower  and  inner  margin  defined  by  the  angle  and  sloping 
wall  of  the  nmbiltcuB ;  the  margin  not  redexed. 

This  has  a  more  convex  base  than  the  R.  ( PUurotomiria)  aulitili- 
itntUa  (Hall*),  which  nevertheless  appears  to  be  of  the  same  genus. 
P.  Uniicularu,  Emmons.t  also  resembles  ours,  but  it  is  a  larger  shell, 
■ad  IcM  angular  below. 

Jt.  aperla  is  however  so  like  R.  (Euomphalm)  qualtcriata  of  Schlot- 
birim  from  the  Lower  Silurian  limestones  of  St.  Petersburg,  that  but 
for  the  greater  size  and  less  elevated  spire,  it  might  be  taken  for  the 
joaog  of  it.  R.  //luilteritini  however  seems  constantly  to  be  more 
depressed  above,  and  the  outer  angle  therefore  of  the  mouth  not  so 
equi1-»idod  as  oure;  nor  Is  the  umbilicus  quite  so  broad  or  so 
decidedly  angitbted. 

There  are  several  other  species  of  Raphtstoma  in  the  Canadian 
limestone,  one  an  inch  and  a  hall  in  diameter,  slightly  concave  at  the 
nttures,  and  with  largo  angular  umbilicus. 

IjKoiitif. — Allumette  Island. 


Heucotoma. 

The  characters  are  given  above,  and  only  four  species  are  yet 
known — one  the  //.  (Eunmjihalus)  unlangu/nin  of  Hall,  from  the 
Cilciferous  sandrock  of  New  York,  and  the  tiiree  species  here  given. 
ff.  j>tanu!afa  should  stand  for  the  type  of  the  sub-genus,  which  is  less 
regularly  depressed  thau  R/tphutoma,  and  without  the  reversed  umbi- 
licus of  Ophilcla,  though  with  a  much  larger  one  than  the  other 
■ub-genera. 


•  pKleoutalDK?  of  New  Totic,  rol.  I.,  plate  37,  figure  6. 

t  Otologj  Seecnd  Diilrict,  Stir  Totk,  page  393  (not  of  Sownrbj). 
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H.  PLANULATA,   N.  Hp. 


Plate  II.     Figure  6-7,  aod  Variety,  figare  8. 

ff.  uncmm  lata,  anfracubus  4  gradittis,  concttUrice  ndcatU,  supra  plant 

carind  ad  angulum  extcrnmn  elevald  ;  Ixui  tumido  late  umbUicato. 

Synonym. — [Eiwmpkalua  uniangulatm.    Hall,   Palfeontology   of  Ne^ 

York,  vol.  i.,  plate  3,  figure  1  ?]     Scali/ei  uniangulMus,  Salter,  i 

British  Associatiou  Reports  for  1S51,  Trans.  Sect.,  p.  63. 

Prof.  Hall's  speciiuoas  of  the  very  nearly  allied  Euomphahs  u 

gulafia  aro  so  depi'essed,  th/it  "  the  spire  scarcely  rises  so  high  as  tlu 

angular  ridge  on  the  upper  and  outer  edge  of  the  last  whorl."    Oui 

are  generally  more  elevated.     His  specimen  too  shews  the  umbilical 

entirely  open,  and  the  shell  therefore  truly  discoidal,  while  in  ( 

at  least  half  the  whorl  on  the  lower  side  is  covered  by  the  precedioj 

one.     They  are  probably  therefore  distinct  species. 

The  general  form  is  depressed,  the  whorls  being  nearly  flat  abort 
and  rising  a  little  above  each  other  in  a  step-like  manner,  each  whonj 
nearly  twice  the  breadth  of  the  preceding.  They  are  bluntly  carinata 
on  their  outer  upper  angle,  and  the  carina  is  elevated  (but  is  not  I 
true  band),  the  distinct  lines  of  growth  being  curved  backwards  to 
it,  and  beneath  it  bent  abruptly  forwards.  The  whorl  is  concave 
for  a  short  space  beneath  the  keel,  and  then  tumid  over  the  sides 
and  base.  Concentric  furrows  occur  on  the  margin  to  the  aumbi 
of  four  or  five,  and  are  often  duplicate,  three  of  the  intervemnj 
ridges  being  more  conspicuous  than  the  rest. 

The  base  is  smooth,  except  the  prominent  lines  of  growth;  thl 
umbilicus  steep,  nearly  half  of  each  whorl  exposed  in  it,  and  i 
edge  is  not  angular,  except  in  the  young  whorls. 

The  mouth  is  rounded,  about  as  high  as  wide,  and  has  the  uppflj 
margin  retreating  towards  the  deep  notch,  and  the  lower  edgf 
brought  forward.  No  reflection  of  the  inner  lip  takes  place 
species,  and  the  general  aspect  is  that  of  EuompheUus. 


Variety  Muricala.    Figure  8. 

Instead  of  the  plain  ridges  round  tho  outer  border  of  the  whorfl 
there  are  three  apinose  or  tuberculatc  ridges  (like  those  of  //.  f^inoto, 
figs,  9,  10),  but  the  tubercles  are  not  strictly  regular  in  position  on 
the  ridges,  though  they  occur  all  round  the  shell.  They  may  b« 
extraneous,  and  so  may  those  of  tlie  following  species. 
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Tlie  upper  surface  of  this  variety  is  concave,  not  flat. 
Localitif. — Allumette  Island,  in  siliciferous  limestone. 

H.  SPINOSA,  N.  sp. 

Plate  n.     Figures  9,  10. 

R.  cii  KmivnciaHi,  anjractibus  4-5,  patillo  elevatu,  exlui  cartnatu,  supra 
plants  sen  sub-concaris  tuhrrcidisque  cristatis  jfpaw*,  suOliu  convexu; 
umbilico  imgusto  verticali ;  ore  sub-rotundo. 

Whether  the  sptnoGe  ornanaent  be  considered  structural  or  extrar 
acous,  this  is  certainly  very  distinct  from  all  the  varieties  of  the  last 
apecies,  and  more  elegant  in  outline.  The  shape  of  the  dsep  umbilicus, 
with  its  vertical  sides,  is  a  good  deal  like  that  of  H.  larvata  next 
described,  but  the  form  of  the  shell  is  much  more  depressed. 

The  upper  surface  is  rather  thickly  studded  over  with  tubercles, 
which  are  disposed  in  sub-concentric  rows,  one  row  of  large  com- 
pressed crestr-Iike  tubercles  along  the  outer  carina,  an  imperfect  row 
within  this  on  the  upper  concave  surface,  and  several  incomplete 
rows  of  smaller  size  on  the  outer  convex  edge.  All  have  an  irregular 
appearance,  and  it  ia  more  than  probable  are  ouly  the  relics  of  a 
papillate  sponge,  converted  into  silex,  and  having  its  projecting 
portions  determined  in  position  by  the  ridges  of  the  shell. 

H.    LAEVATA,  N.  sp. 

Platen.    Figure  n-14. 

tl.  Kmiuncialis,  lavigata,  spird  IcnU  elevald  ;  anfractihm  5,  mprd  mh-con- 

cavis,  aiiblu*  cotttexmimis  ;  umbilico  verticali  atigiislo :  ore  rotundaio 

margiiteque  aailo  valtle  sinuato. 

This  shell  is  covered  so  frequently  with  a  coat  of  the  sponge, 

SlTomaUxerium  rugoium,  as  to  suggest  the  specific  name.     The  upper 

side  or  spire  only  is  covered,  just  as  the  Halichondria  pariicea  invests 

the  Buccinum  and  other  common  univalves   of  the  British  coasts. 

(See  Johnston's  "  British  Zoophytes,"  1st  edition.) 

Some  specimens  however,  which  are  free  from  the  par&site,  shew 
the  spire  to  be  composed  of  five  gradually  increasing  whorls,  each 
about  one  and  a-half  times  the  width  of  the  preceding.  The  whorls 
tre  slightly  concave  on  the  upper  side,  which  is  divided  by  au 
angular  ridge  from  the  convex  outer  border.     The  base  is  regularly 
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convexi  tbe  umbilicus  deep  and  mtber  oairow,  bounded  by  a  al 
edge  wbicb  cuts  tbe  lower  angle  of  the  mouth  about  its  middle. 

The  moutb  itself  is  rounded,  very  deeply  notched  at  the  upper 
angle,  and  the  edge  then  curves  strougly  forv^ard  and  forms  a  pro- 
jecting outer  lip.  The  inner  margin  again  retreat.8  very  considerably. 
and  bas  a  sharp,  almost  cutting  edge.  The  lines  of  growth  in  the 
umbilicus  follow  the  curve  of  the  edge  of  tbe  inner  lip,  which 
somewhat  excavated,  as  in  species  of  Nalica,  Littorina  littorta,  e1 
by  the  reflection  of  the  mantle's  edge. 

Tbe  entire  form  is  very  compact,  and  the  smootl^lower  siirfa 
being  convex,  with  small,  deep,  regular  nmhilicus,  the  shell  has 
good  deal  the  aspect  of  a  land-snail,  a  resemblance  at  once  cool 
dieted  by  tbe  angular  umbilicus,  the  sharp  retreating  inner  lip, 
the  notched  and  projecting  outer  one. 

The  last  two  species  violate  in  some  respects  tbe  character  of 
sub-genus,  having  the  small  umbilicus  of  liapkhloma,  with  an  angu- 
lar edge.  In  truth  they  might  be  included  with  the  fomier  sub-genus, 
and  are  retained  here  on  account  of  the  rounded,  not  triangular  mouth. 
Rapkistoma  ia  better  typified  by  such  species  as  have  a  flat  or  regularly 
conical  spire,  a  triangular  moutb,  and  a  small  umbilicus.  It  ia 
always  difficult  to  deliaethe  iimita  of  sub-genera,  for  they  are  mostl] 
convenient,  rather  than  absolute,  groups. 


Ophileta,  Vanux( 


The  characters  given  by  the  author  of  the  genua  merely  descril 
its  general  appearance,  and  do  not  indicate  its  relations  to  Raphiitoma 
or  tbe  other  allied  sub-genera.    It  appears  to  be  strictly  confined 
to  the  lowermost  of  the  calcareous  strata  which  lie  upon  the  Potsdam 
sandstone,  and  holds  the  same  place  in  Scotland  as  it  does  on  tl 
American  continent. 


M 

ma      I 


O.  coMPACTA,  Salter. 
Plate  in. 

O.  magna,  teiquluncialii,  anfmctibia  6-0,  utr&que  fcrangulalu,  mpi 
pr^ndc  WYMiYifM,  in/hi  jilaniasimia ;  ore  irapezoidali  fere  trigt 
faciei  ititemd  angiutisaima  estrnia  hiangvlala, — vcrttcali. 
So  few  species  are  known  of  this  genus,  that  it  is  not  necessary  t 
be  minute  in  tbe  specific  character.    This  is  by  far  the  largest  know 
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Prof.  Etnmotis'  O.  complaiuUa,  aa  fibred  by  Hall  (Palaeontology  of 
New  York,  vol.  i.,  p.  1 1),  is  nearest  in  size,  but  is  stilt  greatly  smaller, 
and  lias  even  more  whorls  in  a  shell  of  half  the  diameter.  0.  lemta 
UK  minute  species. 

At  first  sight  this  shell,  like  the  Mnclurea  (plate  1),  appears  to  be 
reversed  or  left-handed,  the  Hatter  side  apitareutly  being  the  spire, 
•8  in  many  Euomphali,  and  the  concave  oue  the  wide  umbilicus 
( Evomiifuiius  calyx,  of  the  mountain  limestone,  in  form  gi-eacly 
resembles  fig.  3).  But  when  comparison  is  made  with  such  furma 
aa  that  last  describe] — Hdicnloma  {fl.  miiangiihta,  for  instance) — the 
T»al  affinity  is  manifest ;  although  the  evolution  of  the  whorls  is 
extreme  iu  the  present  case,  the  direction  of  the  lines  of  growth  is 
decidedly  similar  in  the  two  genera. 

Diameter,  about  one  inch  and  a  half,  and  height  of  outer  whorl 
kbout  six  lines. 

Qenerol  form  thick-disciMdal,  the  upper  side  shewing  ^ve  or  six 
wborls,  rather  slowly  increasing  in  size,  steeply  concave  from  the 
Oater  margin,  so  as  to  form  a  hemispheric  cup.  The  whorls  have 
each  a  itbarp  keel  outside,  which  rises  prominently  above  the  general 
eoDcave  surface  (in  the  cast  making  deep  impressed  furrows,  fig,  1), 
hbd  the  ItQes  of  growth  are  turned  considerably  backward,  from  the 
(uture  to  the  prominent  upper  keel,  a.  On  the  outer  vertical  face 
tiiey  make  a  bold  curve  forwards,  retreatiug  again,  fig.  4,  to  the 
lower  angle,  b. 

The  umbilical  face,  fig.  2,  makes  nearly  a  right  angle  with  the 
Tertical  outer  margin.  We  are  unacquainted  with  the  course  of  the 
liaefl  of  growth  over  this.  The  mouth,  fig.  1  ab,  is  trapezoidal,  the 
inner  side,  c,  vertical  like  the  outer,  and  parallel  to  it,  but  not  above 
half  the  length.  Fig,  1  being  reversed,  the  lower  or  square  angle  of 
the  mouth  is  indicated  at  c.  The  upper  side,  fig.  3  ad,  takes  of  course 
the  same  slope  as  the  spire  generally,  and  forms  with  the  outer  face 
m  angle  of  less  than  4^^. 

The  species  has  been  quoted  by  me  from  the  Lower  Silurian  rocks 
of  N.  W.  Sutherlandshire,  where  it  occurs  in  a  thick  cherty  limestone 
fverlyiftg  quartz  rock.*  A  fresh  comparison  shews  only  very  trifling 
difierenccs.  The  English  fossil  is  not  quite  so  large,  and  has  rathet 
Btcve  wliorls  in  a  given  space  ;  but  these  proportions  vary,  and  the 
form  is  exact  The  O.  (Madurca)  sonliJa  appears  to  accompany  it 
in  Sutberlandabire  as  it  does  in  Canada  and  New  York. 


*  Bia  Sir  B.  I,  HarchiiDn'i  Hamoir  on  the  Rocks  of  the  N.  W.  or  ScotlBod.     Qoi 
ImD;  Oeslogical  Jooriikl,  vol.  U,  \ati. 
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Locality. — Found  in  a  hard,  browniah,  calcareous  eandstoi 
ciferous  Sandrock)  at  Beauharnoia,  near  Montreal,  asaociat^^d  with 
the  Ophileta  (Maclurea)  tordlda  of  Hall,  The  latter  species  has 
much  fewer  and  more  rounded  whorls,  but  it  is  probably  of  the  same 
sub-genus,  as  tbere  are  intermediate  forms  connecting  this  sub-genus 
with  Raphiifoma. 


MuHcmsoNiA,  D'Archiac  and  DeVerneuil. 


Oeneric  eharactent, — Marchi<:onia,  DeVerneuil  and  D'Archiac,     Mol 
luBca  Gasteropoda.     Family,  Trocbidae  (see  Woodward,  1858] 
Shell  elongated,  many-whorled ;  whorls  varioualy  sculptured^ 
and    zoned   like    Plevroiomaria  by  a   spiral    band ;    outer    lip 
deeply  notchi'd  ;  aperture  slightly  channeled  in  front. 
Stelion  1. — MurchUonia,  proper.     Turbinate  shells,  with  angulated 
and   variously  ornamented    whorls,  the   band  generally  most 
prominent;  mouth  ovate,  produced  below. 
Secl'um  2. — Hormoroma.    Elongate,  beaded,  with  round  whorls  havinj 
B  distinct  band  and  notch,  as  in  the  other  Murchisonia;  moul 
lounded,  not  effuse. 
The  shells  which  the  above  distinguished  authors  separated  undt 
this  name,  were  long  classed  with  Pteurolomaria,  with  which  they" 
are  closely  allied.     They  bear  the  same  relation  to  the  Pteurolomaria 
of  the  Palfcozoic  rocks  that  Pleurotoma  does  to  Conut;  indeed  there 
seems  to  be   an  almost  perfect  gradation  between  them.     If   tl 
spire  of  a  Plcuratomaria  be  lengthened,  it  becomes  a  MurcJi 
tod,  ia  tike  manner,  if  the  produced  mouth  and  spire  of  Murchitt 
be  shortened,  the  Trochoid  forms  so  common  in  the  Carboniferous 
limestone  arc  again  produced. 

Probably  both  these  genera  are  allied  to  SctimreUa,  which  is  not 
a  pearly  shell,  rather  than  to  the  true  Fteurotomarite  of  tlie  Oolitic 
rcKks,  which  are  nacreous,  and  clearly  allied  to  Trochtu.  But  ive 
have  not  the  means,  in  the  absence  of  the  operculum,  to  eat&blisti 
this  point. 

Prof.  E.  Forbes  Uiougbt  the  whole  group  of  these  thin  paleeosoie 
■hells  with  notched  apertures  were  related  to  the  lanthinidce.  And 
it  is  probable  this  is  a  correct  view,  though  these  could  scarcely  be 
pelagic  forma,  aaaocisted  as  they  are  with  numerous  other  types  of 
,  annelidea,  Crustacea,  etc.,  and  frcquenlly  found  gregariiKU 
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s  and  conglomerates  which  must  have  been  formed  in  a 
^illuw  sea.  They  appear  to  have  inhabited  however  every  kind  of 
Kfr-bed  (though  more  abuoilaiit  in  those  of  a  sandy  character),  and 
are  common  throughout  the  limeBtones  of  the  New  York  and 
Canadian  series. 

It  is  probable  that  the  aiigalar-whorled  and  strongly-striated 
■peciea  belong  to  a  difierent  genus  from  the  elongate,  beaded  forms. 
Bui  they  are  at  present  kept  together  underonename,  as  sub-genera. 


M.  BICIHCTA,  Hall. 
Plate  rV.     Figures  6,  6  (and  7  junior). 

Spfci/ic  characters. — M.  pijramtiiata,  blunciaUs,  av/ractihvt  6-7,  acuti- 
angtdatu  (valdr.  dist'inclu),  Itnigata — carinU  primarid  craxid  rrili- 
neald  mfird  medit/m  ajifraclh — scconJrid  obtusA  ad  tuturam  potitU; 
ttmhUico  parw ;  ore  ovato  effuto. 
SgnMijm. — M.  bkincla,  Hall,  PalEeontoiogy  of  New  York,  vol.  i., 
plate  3S,  fig.  5.     [M.  peranguiata,  ib.,  plate  10,  fig.  4.  junior.] 
The  shape  of  this  common  ao^  fine  species  is  rather  abruptly  but 
regularly  pyramidal,  the  spire  composed  of  six  or  seven  whorls,  each 
sharply  angulated  in  the  middle,  or  rather  beneath  the  middle  in  the 
whorls  of  Uie  Bpire,  but  considerably  above  it  on  the  body-whorl. 
The  keel  is  thick  and  prominent,  ornamented  with  three  faint-raised 
threads,  one  along  the  middle. 

Beneath  the  principal  carina  a  second,  much  less  prominent  and 
obtuse,  abut^  against  the  suture  (in  the  spire),  and  occupies  a  positioD 
rather  below  the  middle  of  the  body-whorl.  The  slope  of  the  whorl 
above  the  principal  keel  is  nearly  straight,  not  concave ;  between 
the  principal  keel  and  the  lower  one  a  little  concave,  and  beneath 
tbe  last  the  whorl  is  convex  as  far  as  the  small  umbilicus.  The 
BMUth  is  ovate,  gently  efiuse  at  base,  and  the  columcllar  lip  straight 
tod  reflected,  but  apparently  not  closing  the  umbilicus. 

The  surface,  unlike  that  of  most  of  the  accompanying  species,  ia 
Bnootli;  the  lines  of  growth  obscure,  but  a  good  deal  bent  back. 
The  triple  keel  is  not  serrated  or  even  decussated  by  them,  but  quite 
even-edged. 

M.  peravgulata,  Hall,  has  a  more  elongate  spire,  but  docs  uot 
appear  to  differ  specifically  from  young  specimens  of  M.  bicinctu. 
Thow  from  Cauaila  are  more  like  what  Prof.  Hall  has  figured  frotn 
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the  Birdseje  liiitestOQe  ;  that  in  the  Trenton  limestone  (pi.  38,  fijBT.?) 
seemH  a  more  elongate  species.  Our  specimens  may  however  be 
distinct,  as  the  author  does  not  mention  the  small  carina  round  the 
siiturat  edge  of  the  wliorl,  couspicuous  io  M.  bic'nuta  when  young, 
but  much  fainter  when  full-grown.  The  base  too  is  less  convex  and 
the  umbilicus  more  distinct.  But  these  are  minute  differences,  and 
from  examination  of  a  series,  I  am  much  disposed  to  unite  the  ti 
species. 

Localifi/. — AUuraette  Island.  There  is  another  species  associal 
with  these,  and  differing  chiefly  by  having  strong  upper  and  lower 
keels;  and  tUere  are  several  new  Plcnrotoimiriiz,  dbtiuguished  by 
their  shorteued  form  from  the  present  genus. 


,tea("^ 


M.   8EBBATA,   N.  sp. 
Fig.  1. 


re  Totta^^^ 


M,  late  arnica,  rpird  brevt ;  anfractihm  4  acutiairinatis, 

spatiii  inCermediia  concavis  el  striis  conspicuu  ;  basi  convexo,  on 
data. 

Tlie  spire  is  less  produced  than  in  the  preceding,  forming  an  angle 
of  fully  55°  or  (iO'*,  and  composed  of  four  acutely  carinate  whorls, 
deeply  separated  at  the  sutures.  The  body-whorl  is  furnished  with 
four  keels — the  principal  one  very  prominent  about  the  middle  of  the 
body-whorl ;  one  keel  above  it,  near  th£  suture ;  another  at  an  equal 
distance  below ;  on  the  convex  base  there  is  a  fourth,  which  surrounds 
at  some  distance  a  rather  large  umbilicus,  the  sides  of  which  are 
very  convex.  The  keels  are  alt  more  or  less  serrate,  the  principut 
one  especially  so  (and  not  so  much  undulated  as  our  figure  shews)  ; 
and  the  spaces  between  them  are  deeply  concave — that  between  the 
upper  keel  and  the  suture  nearly  horizontal,  but  still  hollowed  out. 
The  lines  of  growth  are  sharp  and  equidistant,  decussating  the  keels 
to  produce  the  serrate  edges,  and  bending  back  considerably  to  the 
central  prominent  one,  which  is  so  narrow  as  not  to  shew  a  distinct 
band. 

This  beautiful  species  is  more  sharply  keeled  than  any  other 
Silurian  species  known  to  me,  and   reminds  one  of  some  of  t 
Carboniferous  forms. 

Locality. — Allumette  Islands. 
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M.  BEUCTEBES,  N.  Bp. 

Plate  IV.    Fig.  2-4. 

M,  Ivmla,  biuncialU,  anfractHnu  5  in:h-ro(undalu,  tricarinatu  aniiquntis, 
vkimo  vago :  carinis  omidlms  oblusU,  medianH  (cuigulo)  Ua& ;  itriii 
crebrit  aiperu. 

This  shewy  species  is  not  more  remarkiibie  for  the  irregular  uncoil- 
tsg  of  the  last  wborl  (reeembliog  in  this  respect  certain  varieties  of 
the  common  snail,  Helir  aspersa*),  than  for  the  rough  striation  and 
utiquated  appearance  of  the  whorls. 

The  band  or  principal  keel  is  broad  and  Sat.  the  upper  and  lower 
edges  being  prominent,  and  the  middle  only  a  little  convex ;  the 
rounded  notch  is  rather  deep.  The  upper  and  lower  keels  are  obtusei 
■nd  rqually  distant  from  the  band,  the  upper  placed  about  half-way 
tgwards  the  suture,  which  is  not  at  all  channeled  ;  its  edge  on  the 
free  wborl  shews  as  an  obtuse  riilge.     See  figure  3». 

The  spire  is  pyramidal,  but  the  separate  whorls  are  rounded;  the 
upper  ones  have  the  inferior  carina  covered  by  the  suture,  but  it 
ia  exposed  in  the  lower  one  by  the  divergence  of  the  last  whorlt 
figure  2,  which  afterwards  becomes  quite  free,  figures  3,  i. 

The  striation  is  very  rough  and  coarse  ;  the  lines  of  growth  cross- 
ing the  ridges,  give  these  an  antiquated  appearance.  The  mouth  is 
round;  the  shell  thickened,  especially  on  its  inner  side. 

In  the  thick,  obtuse  whorls,  coarse  striation,  and  broad  band,  this 
•pecies  a  good  deal  resembles  M.  semirotuiulala,  McCoy,  from  the 
Caradoe  formation  of  N.  Ireland,  but  that  species  is  destitute  of  the 
Upper  keel,  besides  having  much  rounder  and  more  ventricose  whorla. 

M.  tricarinala,  Hall,  (Pal.  New  York,  vol.  i.,  plate  3S,  fig.  6,)  is  a 
Trenton  species  much  more  resembling  our  sheU  ;  but  his  specimens 
aje  two  imperfi'Ct  to  identify  with,  particularly  as  be  mentions 
nothing  of  the  tendency  to  uncoil,  and  distinctly  says  there  is  no 
umbilicus ;  the  carinie,  too,  are  represented  as  sharper  than  those  of 
our  species.  Moreover,  the  mouth  is  said  to  be  "acutely"  produced 
below.  It  has,  however,  similar  sharp  promincat  striae,  and  is  pro- 
bably very  nearly  allied. 

Localitif. — Common  at  Allumette  Islands. 
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Elongate,  befided  forms,  like  H'jlojiella,  but  with  a  distinct  bai 
i&d  notch,  as  in  the  other  Murchuoma.    Mouth  rounded,  not  effua 


M.  0BACILI8,  Hall. 

Plate  V.     Figure  I. 

r.  elongata,  biundalia,  anp-actibus  10-13,  veutr'icfuu,  rotundatit  (at 
vix  jtlamilatUJ,  cingula  ceatrati  lalo,  eliam  quartam  panem  aii/rtu 
(Bquante. 

Synonym. — Hall,  Palaeontology  of  New  York,  volume  i.,  plate  I 
figure  4;  page  ISl. 

This  gracefully-formed  species  belongs  to  a  group  of  Murchuonia, 
which  doubtless  ought  to  be  separated  generically  from  the  more 
typical  angulated  forms.  They  resemble  Holopel/a,  McCoy  (thft 
Bo-called  TurriteUa  of  the  Silurian  rocks),  in  the  elongate,  beaded 
form,  and  round,  instead  of  oblong  and  efiuse,  aperture.  The  band 
however  eSectually  distinguishes  them.  The  inner  lip,  too,  ^h 
rejected  on  the  columella,  which  is  probably  DOt  the  case  vri^| 
U'lopcUa.  TJ 

M.  gracilit  is  a  fine  species,  full  two  inches  long,  and  very  gradn- 
ally  tapering;  of  about  twelve  or  thirteen  round  whorls,  which  are 
only  very  slightly  flattened  on  the  upper  side,  above  tbe  baud. 
The  latter  is  broad,  equal  to  about  one-fourth  the  whole  width  of 
the  whorl,  and  placed  contraHy  or  a  very  little  below  the  oentre. 
("On  the  centre,"  Hall.)  The  stride,  which  are  close  but  not 
prominent,  curve  sharply  backward  to  this  band,  and  forward  again 
beneath  it. 

The  slight  angularity  of  the  whorls  is  alluded  to  by  Prof.  IlaU, 
who  compares  it  in  this  respect  with  the  larger  species,  M.  belUdncin, 
of  the  same  limestone.     This  slight  angle  does  not  however  detract 

.from  the  general  roundness  of  the  volutions,  as  represented  in  thB_ 
<figures  above  referred  to.     It  is  an  exceedingly  plentiful  speciea. 
Our  figured  specimen  has  the  outer  portion  of  the  last  whorl  t 

*\en  away  so  much  that  the  inner  lip  fa)  looks  far  more  coaspicuotj 
than  it  is  in  reality.    It  is  slightly  reflected  over  the  columella. 
Local'uif. — Abundant  in  the  slabs  of  limestooe  at  Pauquett 

I  rapid»,  etc. 
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IL   VEHTBICOSA,  Holl. 

Plate  V.    Figurea  S,  3. 

Jf.  twrila,  ati/ractibus  roiundnlh  veutricasis  UBcigalu,  mpeme  tvbangtda- 

tit,  et  cingyio  lata  marginalo  projie  mliiram  ponto ;  ore  rolundato. 
SfHoni/m. — M.  venlrlcoaa,  Ball,  Pulieontology  of  New  York,  vol.  L, 
plate  10,  figure  3. 

Tbe  position  of  the  band  easily  distinguishes  this  6ne  epecica  from 
the  M.  beUicincta,  Hall,  with  which  its  size  and  general  shape  would 
lead  us  at  Gnt  sight  to  identify  it.  It  has  the  same  proportions  of 
spire,  and  convexity  of  the  wborls,  and  the  pillar-lip  is  straight,  as 
described  by  Hall,  though  his  figurea  do  not  clearly  shew  this 
character.*  But  the  band,  instead  of  being  nearly  central  and  rather 
narrow,  is  broad,  flat,  and  placed  so  high  up  as  to  be  less  tban  its 
own  breadth  from  the  suture;  while  the  lower  margin  forma  the 
prominent  angle  seen  above  the  middle  of  the  whorl.  The  lines  of 
growth  curve  back  much  in  the  way  figured  in  the  M.  bdlicincUi, 
kod  far  less  sharply  than  in  Af.  gracilis,  tending  back  to  the  broad 
band,  in  which  they  are  much  curved,  and  then  forward  again,  lear- 
iDg  an  open  angle  of  about  100°. 

Any  comparison  with  other  allied  species  seems  unnecessary,  as, 
except  M.  heltidncia,  there  is  no  American  species  likely  to  be 
confounded  with  it.  Plevrotomaria  injlata,  McCoy,  Silurian  foasila, 
Ireland,  is  a  kindred  apeciea,  but  quite  distinct. 

It  is  found  iu  tolerable  plenty  associated  in  tbe  same  slabs  with 
^e  M4  liicintla,  Ortkoccraa  arcuoliralum,  Cyrloccraa  Billingsii,  and 
SlTophonu-na  jAanumboiia,  at  Allumette  Islands.  Hall's  specimens 
were  found  at  the  junction  of  the  Birdseye  and  Trenton  limestones 
Id  \he  Mohawk  valley. 


Cycloneku,  Tbochonema,  Eckeua. 

Decade  I.    Plate  VI. 

Cyclomeha,  Halt. 

Cydotana,    Hall.       MoUusca    Gasteropoda.       Family    Litorinids. 
Turbinate,  thin,  of  few  ventricose  whorls,  with  concentric  striBe 


■  It  ia  with  lorDc  doubt  thb  ii  referred  to  Hall'i  rerj  impecfect  bguicd  iptcimca. 
Ob  dwctlption  bowcTcr  agnea  kccutalclj,  kod  it  i»  luoleM  to  nultiiilf  oamcs. 
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or  ridges,  cro§god  by  oblique,  straight  (or  verjr  Blight]jr  Binuoiu) 
lines  of  growth.  No  umbilicus.  The  mouth  rounded,  and  with 
Bn  imperfect  peritreme,  Inuer  lip  thin,  closely  reflected,  micl 
a  little  concave. 


Tkochonema,  Salter. 

VTrochnfiona. — Molliisca  Gasteropoda.    Family  Litorinidaa.     Tui 
Date,  thin,  of  few  angular  wliorls,  marked  by  strong  concentr 
ridges,  and  crossed  by  very  oblique  lioes  of  growth.     Umbilici 
wide,  open.     Inner  lip  thin,  scarcely  reflected;  peritreme  con 
plete, 

EuNEMA,  Salter. 

ncma. — Mollusca  Gasteropoda.  Family  Litorinids.  Turbinai 
thin,  of  few  angular  whorls,  marked  by  strong  concentric  ridge 
and  crossed  by  strongly  sinuate,  prominent,  and  thread-like  tioi 
of  growth.  Inner  lip  not  reflected;  peritreme  simple;  moul 
rather  effuse  below  ;  no  umbilicua. 


LOXON'EMA,  Phillips. 

'dOitfmema. — Mollusca  Gasteropoda.  Family  Pyramidellida;.  Elc 
gated,  many-whorled ;  aperture  simple,  attenuated  above,  efli 
below;  lines  of  growth  (marking  the  form  of  the  outer  lij 
sigmoidal ;  no  umbilicus. 

The  characters  of  these  four  genera  which  have  been  figure 
togetiier  are  here  given  in  order  to  shew  in  what  points  they  diffe 
tnd  what  analogy  and  gradation  of  form  subsists  between  them, 

Taking  Trochonrma  as  the  moat  depressed  and  widely  umbilical 
form,  or  with  simple  and  very  oblique  lines  of  growth,  the  nej 
tep  would  appear  to  be  Cyclonema  or  Holopea,  in  which  the  umbtl 
ma  is  closed,  and  the  lines  of  growth  a  little  sigmoid,  or  at  leai 
inuate,  below.  Ennmia  is  stilt  more  elongate,  and  the  lines  I 
growth  decidedly  sigmoid  ;  while  it  is  diflieult  to  say  if  E.  jitigoc 
more  properly  belongs  to  this  genus  or  to  LozoTtana,  in  which  th 
edge  of  the  outer  lip,  indicated  by  the  lines  of  growth,  is  sigaioH 
nd  the  entire  form  elongated. 
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Yet  notwithstaodiDg  thia  apparent  passage  established  by  such 
fomis  08  Eunema,  it  is  probable  that  Loxoncma  belongs  to  an  entirely 
difiWrcnt  family  (the  Piframidcltldtt),  and  that  the  rest  are  thiD-shelled 
forms  of  Litorin'uite,  with  an  evident  tendency  towards  the  fragile 
lanihina,  with  which  the  rudimentary  eimis  in  the  outer  lip  also 
lielps  to  connect  them. 

Professor  Forbes  thought  Halopea  (and  therefore  Cyclonema,  which 
is  closely  allied,)  much  like  Liliojia,  a  pelagic  form  of  the  Litorinida, 
knd  they  both  have  the  concave  inner  lip  of  L'uorina.  There  is 
some  difficulty  in  determining  the  nearest  recent  analogue  of 
TrocKonema.  It  may  be  compared  with  Skenea  (Litorinida)  or  with 
Adeorhis  (i.  e.,  Cijclostrcma ),  which  differs  from  the  other  Trochidse 
IB  its  non-nacreous  shell.  Eunema,  it  is  true,  has  the  sinus  of  the 
outer  lip  so  much  increased  as  to  separate  it  from  any  recent  forms 
of  hUimnidet,  while  it  much  resembles  lanihina  or  the  allied  genera 
Recluzia,  which  has  an  an  extremely  simple,  paludinifonn  shell. 
It  has  a  much  thicker  shell,  however,  than  these,  and  its  affiuitiea 
tie  with  the  fossil  genera  above  described,  from  which  the  elongate 
form  and  sinuous  outer  lip  effectually  distinguish  it. 

The  fossil  shells  under  consideration  appear  to  be  all  too  solid  for 
eomparison  with  floating  shells,  and  the  tendency  they  exhibit  to 
form  projecting  and  irregular  apertures  in  old  age  indicates  rather  a 
ground-fading  and  ultimately  sedentary  habit. 


Cyclonema. 

With  regard  to  the  limits  between  Holopca  and  Cyclonema,  not 
much  that  is  satisfactory  can  be  said.  The  form  is  similar,  and  the 
■triie  or  ribs  are  not  always  present  in  the  one  or  absent  in  the  other. 
The  possession  of  a  concave  reflected  inner  lip,  if  it  could  be  estab- 
lisbed  for  Cyclonema.  would  be  a  good  character,  yet  certain  species 
in  the  Canadian  collection  which  are  quite  smooth,  and  have  the 
general  character  of  Holopea,  resemble  Cyclonema  in  this,  though  they 
want  the  charaeteristic  sculpture.  H'>lopea  seems  to  be  sometimes 
(B.  Miipta,  Hall,)  iimbilicate,  and  sometimes  not  so.  Cydmema  Is 
Oever  umbilicate,  and  the  inner  lip  is  concave  in  the  type  species. 

If  accepted  as  a  genus,  Cyclonema  should  include  all  those  Silurian 
species  hitherto  referred  to  Turbo,  Eiwmphalia,  etc.,  which  have 
concentric  ridges  and  oblique  lines  of  growth.  Although  this  is  only 
t  superficial  character,  it  is  found  in  so  many  species,  that,  combined 
with  the  thin  shell,  It  may  be  taken  into  account. 
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Euomp/uUui  granulaliu  and  E.  iineatrta,  Portlock,  Turbo  crdrriitriot 
McCoy",  and  T.  sulci/cr  of  Eichwald,  iu  addition  to  those  described 
by  Hall,  will  certjiinly  fall  into  it.  These,  with  numerous  coticeniric 
ribs,  none  of  which  are  specially  prominent,  lead  the  way  easily  to 
such  forms  as  T.  rupestris,  Eichwald,  in  which  most  of  the  ridgea  are 
suppressed,  and  a  few  large  ones  only  rernuiu.  The  bands  of  color 
follow  the  direction  of  the  ridges  iu  the  last  named  elegant  species. 

T.  trimargmatus,  Eichwald,  is  another  similar  form.  It  is  difficult, 
if  not  impossible,  to  draw  the  line  between  such  species  as  these  and 
the  several  gradations  which  lead  back  to  C.  bUix  or  the  fossil  here 
figured.  The  group  appears  to  range  into  the  Devonian  rocks,  as 
we  learn  from  the  figures  of  the  SIM.  Sandberger  of  Nassau. 


C.  Hallunx,  N.sp. 
Plate  VI.    Figure  1. 


LC  turbinaia,  uentricosa,  avfractibu»  5  rotwtdala,  supra  pavUtdtati 

tu, — ultimo  ad  batin  gibbmto,  striii  que  concentricu  uTululiUit  cit 
hoMt  nlangidatH,  iasei;  ore  rotunda. 
It  is  not  difficult  to  distinguish  this  from  the  C  bilir  ( Plcvrofomaria 
mtiiir,  Conrad),  for  the  whorls  are  much  rounder  and  the  spire  conse- 
r 'ijucntly  not  nearly  so  conical ;   the  striie  only  cover  a  part  of  tl 
whorl,  and  the  pillar-lip  is  not  so  straight  or  so  much  refled 
The  species  are  however  very  closely  allied. 

The  whorls  are  rounded,  and  even  rather  gibbous  toward  the  loi 
irt,  but  there  is  a  decided  flattening  above,  and  the  base  too 
ittle  flattened  (not  nearly  so  much  as  in  C.  bUix).    The  lini 
^  growth  are  oblique  backwards,  as  far  as  the  basal  angle,  if  it  ms^ 
be  so  termed,  and   thence   turn   forward,  making  a  slight  siaits. 
[This  character  is  even  more  decided  in  the  C,  b'dlx,  and  is  greatlj 
^exaggerated  in  the  genus  E»ncma.'\ 

The  suture  is  well  pronounced,  the  iippcr  part  of  the  whorl  free 
rom  concentric  strife,  which  occur  only  on  the  sides ;   the  base  also 
riB  smooth.     The  mouth  is  roundish,  a  little  prominent  only  benual 
t  tht!  columellar  lip,  which  is  not  quite  vertical,  nor  is  the  inner 
nncb  refiected  or  more  than  slightly 
LocalUg. — Pauquette'a  Rapids. 


*  PmlBOtoic  Faiilli,  Woodw-stdiui  Uiueum,  Cambridge,  PIal«  1  L,  figure  13. 


C.  BBMIDAKIMATA,  N.  flp. 

Figure  2. 

C.taMmtcialif,tpirdrfgularilerconicd,nin  tulutit  hmizontalilna  intectd; 
Uriit  obicurii;  anfractibui  4-5  supra  hiangultuit,  infra  G-carinatU, 
carind  ncvndd  jnaximd  mediand,  quand  prom'mvld ;  ore  rotvndo. 

Of  this  well-marked  form  there  are  only  two  or  three  speciraens, 
the  largest  not  above  half  aa  inch  in  height.  They  were  firat  taken 
for  Pleurotomaria  percarinaia.  Hall,  which,  as  it  shews  nothing  of  the 
^racteristic  band  or  notch,  may  very  probably  belong  to  Ct/cUmcma. 
fiot  in  that  species  the  sutural  space  is  not  horizontal,  and  the 
conical  spire  seems  therefore  blunt  instead  of  deeply  incised,  while 
the  keels  below  the  chief  ridge  are  mostly  equal. 

There  are  two  or  three  other  species  in  the  Ottawa  limestone,  one 
beautifully  ornamented,  and  Vike  & Pleurolomaria  in  everything  except 
the  notch. 

Localuy. — Allumette  Islands.     Holopta  obliqua,  Uall,  accompanies 


Trochonema. 

Under  this  proposed  name  will  fall  several  Upper  and  Lower 
Silurian  species,  such  m  the  Turbo  trochleatus  of  McCoy,  and  Euom- 
jiAalia  tricinctui  of  the  same  author;  only  those  however  with  the 
■trong  concentric  ridges  posaess  awide  umbilicus.  Jruickut angtdatttt, 
EUsinger,  is  probably  an  extreme  form  of  the  group,  with  a  greatly 
depreased  spire.  Pleurotomaria  umtiUicata,  Hall,  is  the  one  here 
described,  and  the  type  of  the  genua. 


T.  UUBILICATA,  Hall. 

Plate  VI.    Figure  3. 

TSroch.  uncutm  lata,  deproKt;  av/ractibua  perangvIalU, /tick  extemd  latd 

trrticali  ;  vmbiiico  laciatimo,  tumido,  carina  obtuad  permarginalo. 

Prof.  Hall,  Palffinotology  of  New  York,  vol.  i.,  plate  10,  fig.  9,  and 

pi.  38,  fig.  1 ;  p.  43-175. 

Turbinate,  depressed,  the  last  whorl  often  free;  the  spire  short,  truly 

conical,  interrupted  only  by  the  vertical  faces  of  the  whorls  and  the 

hollow  sutural  edge.    Volutions,  4  or  5,  with  4  carinie,  of  which  two 
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»  on  the  middle  of  the  wborl  are  strong,  prominent  angles,  enclosini 
a  broad,  vertical,  slightly  concave  space  (the  upper  angle  rather  the 
more  prominent);  one  close  to  the  deeply  canaliculated  suture;  the 
fourth  only  visible  on  the  base,  margining  a  very  broad  umbilicus. 
The  space  between  the  upper  and  second  carina  is  more  conca* 
than  that  below  the  latter,  white  between  the  third  and  fourth 
space  ia  a  little  convex,  not  quite  Bat.  The  umbilicus  is  first  concave' 
and  then  tumid ;  it  exposes  the  second  and  part  of  the  third  whorl. 
The  mouth  ia  round-ovate — the  obliquity  from  above  outwards — 

r&nd  thickened  at  the  basal  angle  formed  by  the  lowest  keel. 
Hall's  specimens  are  all  more  or  less  distorted  and  comprei 
lience  his  description,  though  accurate,  does  not  fully  agree  in 
points.     The  character  of  the  angular  volutions,  with  the  concave 
spaces  between  short  depressed  spire  and  wide  umbilicus,  enables  us 
to  recognize  the  species ;  and  I  am  further  assured  by  Mr.  E.  Billings 
that  there  is  no  doubt  of  their  identity.     But  the  species  must  be 
more  variable  than  the  Canadian  specimens  shew,  since  Hall  figures 

.  and  describes  forms  (plate  3S,  figure  Igi  more  elevated,  and  others 
[plate  38,  figure  Ic,  and  plate  10,  figure  9h)  more  depressed  than  any 

i,of  ours.     The  base  of  none  of  his  specimens  is  ventricose,  and  I  tbiak 

liihat  must  be  due  to  oblique  pressure  in  bis  Bpeciraens  or  to  thi 
ibeiug  mostly  internal  casts. 

The  description,  by  Prof.  McCoy,  of  his  Turbo  trochhaiua'  agr( 
well  with  ours,  except  in  the  rounded  base  and  small  umbilicus 
hoe  a  less  deep  suture,  as  his  figure  shews,  aud  the  space  betwi 
the  two  bands  on  the  whorl  is  decidedly  narrower.    These  diSerencQl^] 
are   here   noted   partJcularty,  as  I   had   provisionally   referred   the 
Oaoadiau  shell  (see  Reports  British  Association,  preface)  to  the  T. 

_  trochleaiuf,  McCoy.     Now  that  we  know  the  position  of  the  Qalwa; 

rocks  as  Middle  Silurian,  it  is  the  leas  likely  that  any  species  sboi 

B  in  common  with  those  of  the  lowest  formations  of  Canada. 

Plcaroiomaria  lalijasciata,  of  the  same  author,  is  another  species 

like  ours,  that  it  seems  hardly  distinguishable,  except  by  the  lonj 

apire. 

Loctdity—T.  umbillcala  is  a  common  species  occurring  ta  q< 
^1  the  slabs  from  Pauquette's  Itapids.     It  ranges  from  the  Blrdsej 
}  the  Trenton  limestoues,  in  New  York. 


US.     ^ 
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ElTNEMA. 


B  typical  species  may  be  considered  E.  strigillata,  which  has  an 
ddogate  form,  and  thta  etriiB  bent  forwards  below  the  eiuus ;  while 
tfaen;  are  others  with  the  linea  of  growth  vertical  below,  or  scarcely 
at  all  brought  forward.  Tlieac  latter  connect  it  with  the  Cyclowma, 
bat  have  still  the  produced  mouth  and  more  turrited  form,  which 
I  S^tA  them  the  aspect  f^  Murchiaonia. 


E.    STRIGILLATA,    N.  Sp. 

Plate  VI.     Figure  4. 

fongala,  anfractibuf  6  obliquis,  tape  vagu:  carinis  tribta 
tittttnlil/ut,  mrpcriori  ad  suturam,  leciinda  supra  medium  positis ; 
a  tCrii*  ftsiieru  dkhoiomisque  decussalis;  ore  atalo. 

beautiful  shell  is  quite  abundant  at  Pauquette's  Riipids,  and 
many  finely-weathered  specimens  shew  the  characters  well.  It  is  a 
tbin  shell,  and  the  striations  of  the  surface  are  remarkably  sharp, 
prominent,  and  regular. 

Shell  elongate,  turbinate,  of  about  six  rather  oblique  whorls,  the 
last  sometimes  free.  There  are  three  prominent  ridges  on  each 
whorl,  the  principal  one  placed  much  above  the  middle  of  the  body- 
whorl,  the  upper  one  near  the  suture,  the  lower  at  an  equal  distance 
below  the  median  keel.  All  are  crossed  by  equal,  sharp,  close, 
Uircsd-like  ridges  of  growth,  which  tend  about  60°  backward  to  the 
principal  keel,  where  they  are  sharply  bent,  and  proceed  a  little 
forwards  over  the  sides  and  base ;  the  open  angle  of  the  notch  eo 
formed  is  about  130°.  They  bifurcate  regularly  between  the  upper 
and  middle  keel,  and  re-unite  in  pairs  upon  the  base,  which  ia 
produced.  The  mouth  ia  oval,  a  little  pointed  above,  and  below 
somewhat  effuse.  There  is  no  umbilicus,  and  the  inuer  lip  is  not 
"nSected  or  pressed  closely  against  the  columellar  base,  which  has 
angle  upon  it. 
f«y. — Puuquettc's  Rapids. 
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E  f  PAGODA,  N.  Bp. 

Plate  VII.     Figure  6. 

»  turrita,  eUmgat'utima,  anfractihui  10—11  depressis  tricariruuU ;  eari 
ntptriori  remold  rainimd,  mturam  profan^m  approximatd ;  i 
infmorUpie   fert  aqtadibm,    emincntihm  :    cunccis   crenulatii, 
obscuris  (retrorsis?). 

A  much  elongated,  turrited  shell,  of  about  ten  or  eleven  very  convex 
beaded  wboriB,  very  gradually  increaaing  in  size,  and  furnished  each 
with  two  prominent  keels,  besides  a  smaller  one  along  the  sutural 
edge.  Of  the  principal  keela  the  upper  is  rather  the  more  prominent, 
and  placed  about  the  middle  of  the  whorls  in  the  spire,  but  above  it 
on  the  body-whorl.  The  space  above  it  ia  a  regular  slope,  between 
it  and  the  third  keel  concave,  and  below  the  third  also  concave  f 
somewhat  greater  space  as  far  as  a  fourth,  which  only  shews  on  1 
base  of  the  body-whorl,  being  covered  by  the  suture  in  the  spin 
Houth,  unknown. 

The  keels  are  alt  more  or  less  crenulated,  evidently  by  the  lines  <j 
growth,  but  those  are  so  obscure  that  it  is  impossible  to  say  whett 
they  are  oblique  backwards,  as  in  Euncma,  or  arched  forward,  a 
true  Loximemu.  The  species  might  be  referred  to  either  of  the  t 
genera,  but  as  yet  we  know  of  no  Loxoncma  with  strong  spiral  k 
while  they  are  characteristic  of  Eiinema ;  it  is  therefore  safest  to  leafJ 
it  in  the  present  genua,  especially  as  there  are  other  smaller  specw 
not  described  here,  of  quite  aa  elongate  a  form,  in  which  the  coun 
of  the  lines  of  growth  is  not  doubtful. 

Lacaluy. — Frequent  on  slabs  of  limestone,  in  company  with  n 
of  the  foregoing  species,  at  Pauquette's  Rapids.  Another  new  8 
oies  resembles  a  small  Ccriihium,  and  might  be  termed  E,  cerithtoittt 


LoxoHEUA,  Phillips. 

The  species  of  this  genus  are  but  rare  in  Lower  Silurian  r 
One  is  introduced  here  to  compare  with  the  most  extreme  forms  ( 
Emema.    The  inner  lip  is  still  more  incomplete,  and  the  cunre  ( 

e  striae  more  gigmoidal. 


k 
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L.  MUBBATANA,   N.  Bp. 

Plate  VI.    Figure  6. 

L.  8|  wiem  tonga,  an/ractihus  regiilarirer  convexii  etiam  xvfiatii,  iu 
lapra  pUuiuhilu,  (ad  ivtvram  val/o  angusto  iiotalls,)  itrii>  cona-ntrieii 
^teurit,  (frits  incremaUi  coiupicuis,  antronum  arcuatis :  vmbUico 
KtiUa;  ore  obovalo. 

The  length  of  this  species  must  have  been  full  two  and  a  half 
iocbea,  an<]  the  diameter  of  the  lower  whorl  not  les3  than  three 
quarters  of  an  inch.  The  whorls  are  very  convex,  almost  inflated,  and 
k«ve  no  special  promiuence  in  any  part ;  their  base  is  a  little  produced. 
The  sutural  edge  is  a  fine  raised  thread,  and  beneath  it  occurs  a 
urrow  ilattened  space  {with  a  raised  border  on  the  lowest  whorl). 
There  are  a  few  faint  concentric  strise,  but  the  lines  of  growth  are 
the  only  prominent  ones  j  they  are  strong,  sigmoid,  the  backward 
carve  short,  the  lower  forward  one  a  broad  arch,  reaching  further 
forward  than  their  origin  at  the  suture.  There  is  only  a  minute 
umbilical  depression,  with  no  bounding  ridge,  and  the  inner  lip  is 
incomplete,  its  edge  simple,  not  reflected. 

A  single  specimen  only  bos  occurred  of  this  fine  shell,  and  I  hftve 
pleasure  in  naming  it  after  Mr.  Alexander  Murray,  who  has  labored 
M  long  in  the  Canadian  Survey. 

Locaiiti/, — Pauquette's  Rapids.  Murchitonia  (Loxonema  1)  suhjuii- 
«niM,  Ilall,  appears  also  to  occur  in  this  limestone. 

Cyrtoceras,  QoldfuBs. 

OtKerie  character!. — Cijrtoccrat,  Goldfuss.     Shell  curved  or  partially 
involute,  sometimes  with  the  transverse,  at  others  the  longitu- 
dinal, diameter  the  greater.     Aperture  often  contracted  (in  the 
smooth   forms).      Siphuncle  subinternal,  central,  or  external. 
(Barrande.) 
Section  Cyrtoceras. — Curved  ;  siphuncle  variable  in  position,  simple, 
^■^-^  Gijrocerat. — Involute;   siphon  internal  or  subcentral,  solid, 
radiated. 
It  is  not  easy,  in  the  absence  of  a  perfect  structure  in  the  siphuncle, 
to  separste  Cyrtocerat  from  Gyrocerat,  the  principal  difference  bein^ 
the  more  regularly  involute  form  and  ornamented  surface  in  the 
Utter  (just  as  in  the  case  of  Toxactra*  and  Crioeerat  among  the 
geoen  with  foliated  septa). 
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Indeed  it  ia  much  to  be  wished  that  a  name  ao  ill  applied 
Gt/rocerai  should  be  abolished  altogether.  Origiually  givea 
Meyer  to  the  Spirula  compreina  of  ^'"on  Buch,  which  has  since  provi 
to  be  a  Goaialitei,  M.  d'Orbigny  had  do  warrant  for  applying 
name  to  a  totally  difiereot  form.  And  as  the  position  of  the  sip 
will  not  distinguish  the  two  genera,  there  remains  but  the  soinevrl 
obscure  character  of  its  more  solid  radiaJed  structure  to  separate 
two  genera.  It  would  be  better  to  reunite  them,  and  when 
value  of  this  character  is  better  known,  to  complete  the  classilicatii 

We  are  fortunately  able  to  present  two  extreme  forms  of  tlie  genus 
in  one  plate:   the  one  smooth  on  the  surface  and  much  laterally 
compressed,  as  in  the  several  Silurian  forms ;  the  other  ornamented 
with  large,  frill-like  varices  of  growth,  and  with  a  wide  section,  lil 
those  of  the  Devonian  species.     Some  of  these  latter  (referred 
Cyrtoeera*  by  Goldfuss  and   Phillips,)  are  as  much   involute  oa 
Liluile),  and  are  wide  in  section,  the  fore  and  aft  diamet«r,  so 
speak,  being  less  than  the  tranverse 


Cyrtoceras  falx. 

Decade  I.    Plate  VII.     Figure  1-4. 

Synotiym. — C.falx,  Billings.     Report  of  Progress,  Q-eologtcal  Sun 
of  Canada,  1857,  p.  314. 

A  smooth  shell,  or  with  very  faint  and  nearly  direct  lines 
growth.  It  is  strongly  curved,  and  somewhat  compressed,  abo 
two  iuches  long,  rapidly  tapering  from  ten  lines  broad  to  two  u 
a  half,  and  in  some  specimens  more  quickly.  Aperture  oval,  t 
lines  broad  by  eight  thick.  Siphon  nearly  close  to  the  peripbei 
margin.    Septa  close,  concave  from  back  to  front. 

I  bave  Mr.  Billings'  own  authority  for  identifying  this  shell  with  t 
species  described  by  him,  else  I  should  have  regarded  it  as  rath 
belonging  to  the  other  allied  species  (from  the  same  locality)  whi 
he  has  termed  C  simplex.  As  the  specimen  figured — and  otha 
atill  more  perfect — are  in  the  Canadian  Museum — I  beg  to  refer 
his  description  in  the  Report  of  Progress  of  the  Oeological  Sum 
published  1807,  pp.  313,  314,)  for  the  specific  characters.  It  mig 
be  compared  with  C  macrostmnumt  C. arcuatum,  and  C.camantm,  Ua 
but  all  have  more  distant  septa. 

Locality. — ^Pauquette's  Rapids. 
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C.  BlLLINOSlI. 
Plato  Vn.    Figures  5,  6. 

C  S-3  undale,  tit  juvcntiUe  subcylindrician  inrolutum,  in  estate  deprcsso- 

ovale,  rtctius  ;  annviu  remotioribm  vUvalU  unduIaiU  in  dorso  tinualis  ; 

ifptu  approrimalii  planU,  tiphuitctdo  extemo ;   »uum  diametnim  a 

margine  remoto. 
Sjfnonijm. — C.  lamellatum,  Hail,  Paleontology  of  New  York,  vol.  i., 

pUte  41 ,  figure  2  (not  of  DeVemeuil  and  D'Archiac). 

Prof,  nail's  description,  taken  from  a  young  and  very  imperfect 
fpecimen.  is  clearly  applicable ;  but  this  species  must  receive  a  new 
name,  since  the  C.  lamcllosvm,  a  nearly  allied  species  from  the  Eifel 
limestone,  differs  both  in  the  less  rate  of  increase  in  the  whorl,  and 
the  lamellfe  are  much  cIos;3r.  The  curve  of  the  tube  is  also  more 
gentle.  But  for  these  proportional  characters,  which  however  are 
quite  BufBcient  in  this  genus,  it  would  be  difficult  to  separate  the 
Devoniaa  specieB,  which  the  Professor  seems  to  have  overlooked,  as 
be  describes  his  fossil  as  new.  I  adopt  such  parts  of  hia  description 
u  are  applicable  to  the  adult  form. 

Subcylindrical  when  young,  at  a  diameter  of  seven  lines  (and 
regularly  involute?),  but  soon  attaining  a  more  open  curve  and 
becoming  laterally  expanded,  the  dorso-ventral  diameter  being  to  the 
lateral  as  nine  lines  to  thirteen,  when  this  diameter  is  attained.  The 
tapering  is  more  rapid  in  the  young  than  in  the  adult  portions. 

The  lamella!  are  rather  coarse  aud  somewhat  irregular  in  distance. 
(C.lameUoiitm  has  them  very  close  and  regular.)  In  figure  6  they  are 
not  more  than  a  tliird  of  a  line  apart  in  the  young  portion  (a),  and 
less  than  a  line  distant  in  the  older  portion  (l),  while  in  figure  3 
they  are  fully  two  lines  apart  in  the  same  diameter,  and  become 
closer  again  in  the  adult  portion  (h),  where  the  distance  is  again  not 
more  than  a  line  or  a  line  and  a  half."  Their  course  is  direct  over 
the  sides  and  inner  margin,  but  on  the  outer  (ventral)  surface  they 
turn  rapidly  backward,  forming  a  distinct  sinus.  They  are  rudely 
fimbriated,  with  "  transverse,  undulating,  squamose  lamellae,  abruptly 
bent  backwards  on  the  dorsal  line,"  and  several  obscure,  longitudinal 
liUTDWS  cross  them.    "  The  spaces  between  the  lamella;  are  marked 

*  gacb  k  chsDg«  in  lb«  orDWoent  ia  not  uafrequeol  in  the  Cephaiopoda,  and  indicatta 
tnAMbl;  >  more  Tigoroni  growtb  in  middle  age. 
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by  fine  tranBverae  striiK."     Septa  close  (Hall),  very  flat.    Siphom 
small,  ita  own  diameter  diBtant  from  the  outer  or  ventral'  horder. 

Of  tliia  elegant  species  only  two  examples  have  as  yet  occurred, 
both  of  which  are  figured. 

Locality. — Allumette  Islands.     C.  annulatum.  Hall,  is  more  rare. 
Ortftoceras  arcuoliratum,  O.  bilincatum,  and  O.  hufueatnm,  are  alao  foiuidt 
k  Hie  first  very  common  indeed  ;  and  the  Goniocertu  ancept  of 
Black-river  limestone  occurs  with  these.    (See  Preface.) 


Ctenodonta,  Salter. 


Clenodonca,  Salter,  1S5J.  Molluaca  Lamellibranchiata.  Family, 
Arcacidfe.  Nearly  equilateral,  generally  transverse,  anterior 
side  largest ;  beaks,  approximate,  not  proniinent ;  hinge-line 
with  a  double  series  of  beet  teeth,  connected  by  smaller  oni 
beneath  the  beak;  ligament  posterior,  external,  on  a  fulcrum! 
no  striated  area  or  cartilage  pit ;  muscular  impressions  stronj 
(with  supplementary  acars),  not  bounded  by  elevated  ridge*| 
pallial  line  simple. 

I  was  not  aware,  when  I  proposed  the  above  generic  term  for  a  group 
of  palBeozoic  Nuculjet,  that  the  principal  species  had  been  previously 
published  under  the  name  of  TcU'momya  by  Prof.  Hall.  His  recent 
descriptions^  shew  this  to  have  been  the  case,  and  if  the  name  did 
not  convey  an  entirely  erroneous  view  of  the  aHinities,  I  should  have 
been  glad  to  restore  it.  But  the  chief  chaiacters  of  the  genus  reside, 
in  the  hinge  and  teeth,  which  are  neither  6gured  nor  described 
him,  costs  only  of  the  interior  and  the  external  surface  having 
given  in  the  plates  of  his  excellent  work,  nor  was  the  external 
ligament  observed. 

Mr.  S.  P.  Woodward,  in  his  most  able  treatise  on  the  MoUusca,  haa 
included  my  proposed  genus  under  hoarca  of  Munater,  a  group  of 
nucaloid  shells  which  have  the  peculiarity  of  Ctenodinita  so  far  as  the 
external  ligament  is  concerned.  But  in  Loarca  there  is  a  ligamental 
area,  as  in  Area  and   Cumtltta,  and  the  tumid   beaks  are  remote, 
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■  The  outer  margJi)  la  often  called  dona!,  bnt  there  la  an  objection  to  mlng  t« 
direct  cODtiadiction  to  Ihe  aaatomical  gtniclure, 

i  lUporte  Britiih  Aiiociation,  1B51.    Trans.  Sect.,  p.  63. 

t  DrtcrlniloDi  nf  N«w  Patn-oiolc  Foisils)  extracted  from  tho  BeporU  of  tba  R 
at  the  Unlreriit;,  Atbanf,  IHSH,  p.  U3. 
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subspitnl,  ftud  in  the  typical  Bpecies  (I.  cordt/hrmii,  SchObler,  and 
J.  nlttp'trala,  Uunster,)  quite  toward  one  side.  It  may  be  doubtful 
ir«uc)i  species  as  /./tnra^uorMunsteraud  Sucuta  tli'tptica  ofGoldfusS' 
which  bare  subceDtral  beaks,  do  not  belong  to  Clenodonta  ;  they  are 
smooth,  or  witb  a  concentric  lineation  only,  while  Isoarca  is  often 
cancellate. 

SolcMlUty  Sowcrby,  has  an  external  ligament  like  Clenodonta,  but  a 
notched  pallial  line. 

The  genua  has  been  referred  to  in  the  third  edition  of  "  Siluria," 
p.  213,  S59.  It  will  include,  as  I  believe,  all  the  Silurian  Nuculte, 
and  a  considerable  number  of  the  other  Palasozoic  species.  It  pro- 
bably extends,  as  above  stated,  into  the  Trias. 


Plate  VIII.     Fig 


C.  Huneialii  et  ultra,  tranirerio-cvata,  lipvis,  nisi  antice  rvgtt  conctmtrlcis; 
latere  antico  rotundato,  postico  subcontrach  elongate,  kaud  carinaCo  ; 
umbouibta  dejmsiis. 

Synonym. — TelUnomija  namta.  Hall,  PalEContology  New  York,  vol.  i,, 
plate  34,  figure  3.  Ctetutdonla  Logani,  Salter,  in  British  Asso- 
ciation Reports,  1S51.  Trans.  Sect.,  page  63.  Isoarca  Lngani, 
Woodward.  Manual  Shells,  page  269.  TelUnomya  nasufa,  Hall, 
Beport  of  the  Regents  of  the  University,  Albany,  1S57,  p.  143, 
}  fig.  1-3. 

K  beautiful  species,  not  unlike  in  shape  to  some  species  of  Anatina 
or  Thracia,  and,  from  the  aubcentral  position  of  the  beaks,  very 
tuiUki!  the  usual  appearance  of  Nucula. 

It  is  the  largest  known  species  of  the  genus,  full  two  and  a  half 
inohes  wide,  by  one  inch  and  a  quarter  long,  measuring  from  the 
tlightly  prominent  beaks,  which  aro  much  nearer  the  anterior  than 
the  siphoual  end.  The  depth  of  the  valves,  united,  comprises  three 
fourths  of  an  inch. 

The   general   contour  is  transversely  ovate.      The  anterior  side   • 
perfectly   rounded   and  marked  with   concentric   nigie,  which  are 
stronf^^iit  on  the  upper  portion.     The  posterior  side  narrows  consi- 
derably, and  is  a  little  contracted  at  the  posterior  third;   its  surface 
Umnootb  and  gradually  less  convex  towards  the  subtruncated  end; 
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the  posterior  slope  or  ridge  only  excepted,  which  ie  convex,  bnt  not 
at  all  cariiiftte.  There  is  a  slight  groove  below  the  straight  cardinal 
border. 

The  ligament  fulcrum  extends  to  full  half  an  mch  from  the  beak, 
and  the  ligament  itself  (often  perfectly  preserved  in  the  eilex)  is 
convex,  and  ratber  conspicuous.  The  teeth  are  straight,  vertical,  and 
set  on  ft  moderately  broad  edge;  there  are  about  eleven  or  twelve  on 
each  side,  arranged  nearly  in  a  direct  line;  the  hinge-plate  which 
bears  them  is  narrowest  on  the  anterior  side,  and  beneath  the  bBak_ 
much  contracted  in  depth.  (In  the  nest  species  it  is  considerabh 
broader. 

Locality. — Allumette  Islands.     A  new  species  oi  Lyrodemna  occui 
with  it,  distinct  from  L.  plana  of  the  Trenton  limestone. 


Plate  Vin.    Figure  3. 

C.  uncialU,  convexa,  a7itic6  rotundatafere  gibba,  jiofticd  tnhtrujicata  ohtui 
crirttuila;  timbone  tuhcenCrali  emhicate ;  deittibua  anlicigly  poiUeu\ 
curvalU. 

Synonym. — TeUlnomya  dubia,  Hall,  Report  Regents  University,  pi.  i 
figures  4,  6  (not  of  Pal.  New  Yorii,  plate  34,  vol.  i.). 


sub- 
is  no^^^ 


An  elegant  species,  which  might,  till  closely  examined,  pass  for  R 
variety  of  the  last.    It  is  much  more  convex,  and  almost  gibbous 
anteriorly :  the  posterior  side  more  decidedly  contracted  and  sub- 
carinate  above.      The   beak  is   rounded,  but  elevated   and   pi 
centrally,  or  rather  nearer  to  the  subtruocate  posterior  end  than 
other.     There  is  no  lunette. 

Tho  teeth  «re  placed  on  a  gently  curved  hinge-plate,  which  is 
indented  by  so  prominent  a  ligament  fulcrum  as  in  the  other  species. 
Those  on  the  anterior  side  are  straight,  prominent,  and  simple;  the 
posterior  ones  are  bent  towards  the  centre,  and  those  beneath  the 
beak  crowded,  no  space  being  left  between  the  anterior  and  post 
sets. 

The  anterior  shews  that  the  adductor  impressions  were  not  so  de« 
OB  in  the  next  described  and  smaller  species. 

As  the  larger  fossil  above  described  cannot  bear  the  name  I  b 
originally  proposed,  and  as  the  name  Ctenodonia  Logant  has  appei 
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in  print,  I  wish  to  Apply  it  to  tbis  fine  Bpecies.  Professor  Hall  lias 
fignred  it  uudcr  the  name  duhia,  but  the  figures  given  in  hia 
Palaaootolagy  of  New  York,  plutc  34,  shew  that  species  to  have  been 
smaller  and  wider,  the  "  length  almost  twice  the  height."  It  is 
much  more  gibhons  too,  according  to  bis  figures,  the  edge  beinj 
turneil  <iiiite  abruptly  iuward.  Mr.  Billings,  who  has  seen  specimens 
of  Uie  C.  dubia,  assures  me  they  are  distinct. 
Locai'ay. — With  the  last.    Itare. 


C.  CONTttACTA. 


Plate  VIII.    Figures  4,  5. 

C'parmla,  tra partes  uncla  lata,  trigoiiu/n,  subrtquiltttcra,  antid  rotundala, 
poit'tci  cuneata  carinata  contracta,  umhombui  elcvatU  pra  medium 
patltis  ;  lunuld  dUt'mctd ;  cardine  dcnlibiu  jiwjonhm. 

SynoKym. — TeUinomya  cuneata.  Hall,  Report,  1.  c,  figures  6,  7. 

A  common  but  pretty  little  species,  which  well  illustrates  the 
ch&ractcr  of  the  genus  as  distinct  from  Nucvla  or  Lcda,  to  either  of 
which  it  bears  a  strong  resemblance.  Instead  of  two  rows  of  teeth 
lepuratcd  by  a  spoon-shaped  process  to  carry  the  ligament,  the  two 
rows  run  into  each  other,  with  only  a  slight  angular  notch  to 
separate  them,  and  the  ligament  is  clearly  seen  outside,  set  on  its 
prominent  fulcrum. 

The  form  is  that  of  a  wide  triangle,  with  the  gently  elevated  beak 
nther  nearer  the  anterior  end.  This  ia  rounded  into  the  ventral 
bwder,  which  has  its  greatest  convexity  in  advance  of  the  line  of  the 
b«ak..  The  shell  too  is  most  convex  here,  and  a  depressed  line 
Kporstes  the  elevated  and  carinate  siphonal  ridge.  The  posterior 
cardinal  slope  is  fiat  in  some  specimens,  and  nearly  so  in  all ;  the 
ligament  fulcra  marked  out  on  it  as  a  loug  oval  lunette  extending 
balf-way  along  it.  A  similar  lunette,  more  deeply  sunken,  marks  the 
anterior  side.    The  ligament  itself  is  but  small. 

Teeth  about  six  or  seven  on  each  side ;  beneath  the  beak  a  few 
crowded  ones  occur ;  tbey  are  straight,  or  nearly  so,  and  set  obliiiuely 
inwards  on  both  sidea  of  the  broad,  bent  hiuge-plato.  The  beak 
considerably  overhangs  the  hinge  (fig.  6<i). 

The  shell  is  thick,  the  impressions  of  the  adductor  muscles  deep, 
And  close  under  the  binge-line.    A  small  accessory  scar  occurs  above 
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each  impression.    A  thickened  ridge  lies  on  the  inner  side  of  e 
strongest  behind  the  straight-edged  anterior  inipresBion. 

Fig.  4  shews  the  variety  with  the  flat  or  vertical  posterior  t 
fig.  6  has  it  slightly  convex. 

Localilif. — Plentiful  in  the  Allumettc  limestones. 


C.  GIBBERULA,  K.  8p. 

Plate  VIII.     Figure  6. 

C  ii^lrigona,  radii,  9  lineoi  lata,  margine  antico  cardinali  gilA^o ; 
arUko  magtio,  convexo,  hnvld  nulld  ;  pottico  brwi  «^»cxtrinalQ  ; 
dentibtu  modicis. 

Differs  from  the  last  by  characters  not  very  obvious  at  first  sight, 
but  these  grow  more  evident  by  study,  and  it  seems  to  bear  the  same 
relation  to  C.  coidracta  that  the  C.  obluaa  does  to  C.  Logani.  The  foi 
is  trape:!oidal  ratlier  than  triangular,  and  of  unequal  sides; 
posterior  bluntly  pointed  and  small ;  the  anterior  large,  gibbous  ai 
rounded  ;  the  ventral  margin  almost  straight.  The  beak  is  conaidt 
rably  nearer  the  posterior  side.  It  is  not  very  prominent,  the  vah 
being  most  convex  all  along  the  onterior  slope  which  overhangs 
hinge-margin  all  along ;  the  sinus  which  separates  the  somewh^T 
pointed  posterior  side  fulls  under  the  beak,  and  consequently  near  to 
that  margin ;  and  the  posterior  slope  is  bluntly  carinate,  and  so  short 
U3  to  be  not  far  from  vertical.  The  ligament  fulcra  are  marked  out 
by  a  narrow  lunette,  which  the  beak  overhangs. 

The  hinge-plate  is  bent  at  an  obtuse  augle,  and  bears  about  ten 
teeth  on  each  side,  which  are  set  obliquely,  as  in  the  last  species. 
The  shell  is  thick,  but  the  muscular  impressions  are  scarcely  visible 
in  our  specimens.  A  few  antiquated  lines  of  growth  near  the  margin 
shew  that  our  specimen  is  full-grown. 

Notwithstanding  the  above  important  differences,  there  is  mucb 
similarity  to  the  last  species  in  habit,  the  distinction  being  chieQj 
due  to  the  exaggerated  development  of  the  anterior  side. 

LocalUij.~-'Hoi  uncommon  in  the  Allumette  limestone. 
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Plate  Vm.    Figure  7. 

C  croMta,  nix  semipoUUaru,  Irigojui,  note  curvo,  exalto :  margine  pottico 
Unte  conotto,  relupiU  convexis ;  luperficU  linciii  crebrUsimu  rvgisque 
coneailricU  onuUd:  dcntilms  phribui,  j'raclU. 

A  small,  thick  ahell,  higher  than  wide,  triangular,  with  a  greatly 
eleratcd  and  somewhat  curved  heak,  and  the  surface  covered  with 
Gue  equ&l  concentric  stris,  hesides  four  or  five  ruga;  or  varices  of 
growth.  The  posterior  side  (at  least  we  must  suppose  this  to  be  the 
posterior  side  from  analogy  with  other  species  of  Nucula, — the  beak 
is  however  extravagantly  raised  ;)  is  gently  concave  withont  a  difr* 
tiflct  lunette,  the  posterior  and  ventral  margins  arched ;  the  whole 
figure  is  triangular. 

The  interior  shews  a  fiat  hinge-plate,  broadest  beneath  the  beakt 
but  with  no  cavity  for  a  ligament,  which  must  therefore  have  beeu 
external,  though  no  fulcra  are  visible.  The  teeth  are  numerous  and 
V-4haped,  e.\tendiug  far  down  the  posterior  hinge-plate,  and  half-way 
iovm  the  anterior  side.  They  are  either  absent  or  very  small  imme- 
diately under  the  beak. 

This  beautiful  species  exactly  resembles  at  first  sight  one  common 
in  tlie  Lower  SJluriau  rocks  of  Wales,  the  C.  (Nuc.)  varitoia,  Salter, 
sod  it  is  difhcult  to  say  how  they  difier.  But  while  the  Canadian 
foasil  is  a  solid  shell,  the  British  species  is  a  very  thin  one,  and  it  is 
the  intt^rior  cast  of  the  one  that  resembles  the  outside  of  the  other. 

f^aliiij. — Allumette  Islands. 

Orthis  tricenakia,  Conrad. 

Decade  I.     Plate  9. 

Genua  Onhit,  Dalman.  Mollusca  Brachiopoda.  Family  Orthii 
Shell  punctatr,  squarish,  rounded,  or  transversely  oblong  (the 
hinge-line  generally  narrower  than  the  shell),  radiately  striated 
or  plaited,  convex  in  one  or  both  valves;  hinge-line  with  a 
fissure  open  in  both  valves';  dorsal  valve  with  divergent  short 
teeth,  and  a  simple  cardinal  process  between  tbem ;  muscular 
impresaionH  roundish,  and  circumscribed  in  the  dorsal  valve. 


*  In  OrlAiiDui  Biid  Slrtflorhynehia  tbe  Gssaita  ar«  closed.     Thcu  are  re^rded  *" 
nbfintn  of  Orthi*  bj  looie  anlbort. 
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'  Sptc^c  cltamcta: — O.  rotundata  poUicarii,  valvd  dorsail  plan/l,  veulr 

gihbd  cardiite,  in  lalittidine  teUam  agwinte ;  arcd  magnd  sufiatndfj 
fiiraminc angustUs'imo,  Cottte  rad'iantci connexa,  drcilcr  30,  inlcrttiliiti 
anganCiiit'tmU  in  talvd  doriaU  acepe  Jtliferis ;  itriis  iramvenia  incoif 
tpicuis. 

Sijnonym. — O.  Irieenaria,  Conrad,  1843.  Proc.  Acad.  Nat.  Hist.  Soc, 
vol.  i.,  p.  333.  Hall's  Pal.  New  York,  vol.  i.,  p.  121,  plate  32. 
figure  8. 

There  could  scarcely  be  better  examplea  of  specific  character,  M 
distinguished  from  mere  variability,  than  are  exliibited  by  four  shelK 
two  American  and  two  British,  amoug  the  large  plaited  Orthides  of 
the  LowerSilurian  rocks.  Of  these,  OrtAM(ri«'n«m,thesubjectofour 
plate,  is  precisely  analogous  to  the  English  form,  O.  aclimia,  Sowerby, 
while  O.  jKctinella,  of  Conrad,  another  American  species,  with  nimie* 
rous  varieties,  equally  well  represents  the  O. pihelMum  of  Snowdon. 

Yet  while  all  these  species  so  much  resemble  one  another  that  they 
might  easily  be  confounded,  each  is  distinguished  by  characters  as  neatj 
as  they  are  constant.  O.  Acionia,  Siluria,  3d  edition,  p.  209,  fig.  3! 
has  few  strong  angular  plaits,  frequently  bi-  or  tri-furcate  at  thi 
euds,  and  the  ventral  or  receiving  valve  is  the  convex  oue,  the  dorsal' 
being  concave.  lu  O.fahrl/uhim  the  reverse  takes  place,  or  the  larger 
ventral  valve,  although  prominent  at  the  beak,  being  much  flattened 
and  actually  concave,  while  the  convex  valve  is  the  dorsal  one. 
This  difference  is  constant,  while  the  fewness  of  the  ribs  in  both 
distinguish  them  from  the  variable  O.  calligramma  of  Dalman,  which 
has  both  valves  gently  and  equally  convex. 

The  same  relative  differcDCL's  are  observable  in  the  two  AmericaQ 
species  above  quoted.    O.  Iricctiaria  has  the  ventral  valve  the  large 
one,  and  the  other  flat  or  even  concave,  while  O.  j'ectineUa  posset 
a  well-defined  convex  dorsal  valve  and  a  concave  ventral  valve, 
beak  of  which  is  nevertheless  prominent,  as  it  is  in  O.pihcUvli 
Both  again  are  distinct  from  the  O.  ji/icaXelh,  which  represents 
America  the  O.  mlligramma  of  Europe,  and,  like  it,  baa  both  vulv( 
convex. 

O.  triccnaria  is  of  a  semi-oval  or  even  subtrigODal  form  wii< 
young,  aud  in  age  is  subquadrate,  from  the  greater  extension  of  tl 
front  than  the  sides,  witii  length  and  breadth  very  nearly  equal 
Dorsal  valve  (fig  1),  flat,  concave  at  the  beak,  its  hinge-line  straigbi 
produced  into  very  short  ears;  ventral  valve  (fig.2), strongly  cotiv 
even  gibbous,  its  beak  much  elevated,  but  not  at  all  iacurvcdi 
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>  oblique,  broad-triangular  (about  HO*^);  foramen  almost  linear, 
oootinutii]  quite  to  the  apes. 

Surface  of  both  valves  closely  radiated  by  about  thirty  convex, 
rod-like  ribs,  with  narrower  interstices,  the  ribs  quite  simple  in  the 
rentral  valve,  but  interlined  in  the  upper  or  dorsal  valve  by  fine 
regular  threads.  All  are  crossed  by  delicate,  inconspicuous  striee  of 
growth.  Old  specimens  are  antiquated  near  the  margin.  The  shell  is 
thin ;  the  interior  Is  deeply  scored,  for  some  distance  from  the  margin, 
by  conspicuous  furrows  between  the  ribs  ;  each  rib  is  impressed  by 
a  median  groove. 

The  space  for  the  muscular  impressions  in  the  ventral  valve 
(fig.  3a),  is  moderately  large,  rhomboidal,  bilobed  at  the  base,  cu"- 
coinscribed  by  external  blunt  ridges,  and  divided  by  a  very  slight 
median  one.  The  hinge-plates  are  veiy  short,  and  diverge  at  about 
80O.     The  ovarian  spaces  (b)  are  well  marked. 

The  interior  of  the  dorsal  valve  (fig.  4),  with  the  muscular  impres- 
sions very  strongly  marked  fb,  cj,  shews  them  divided  by  a  broad, 
rounded  ridge.  The  brachial  processes  or  hinge-teeth  (aj  are  very 
short,  diverging  at  50",  and  with  a  linear  central  tooth  (cardinal 
process),  which  bisects  the  narrow  foramen,  and  bends  backward 
with  the  area.  The  ribs  shew  very  strongly  in  the  interior,  fully 
half-way  up  the  shell. 

The  area  in  the  dorsal  valve  is  fiat,  and  forms  an  angle  of  50="  with 
the  valve  itself:  that  of  the  ventral  valve  is  inclined  at  about  70" ; 
it  is  very  little  curbed.  The  two  arete  meet  at  about  130°  in  the 
young  shell,  and  about  90°  to  100*^  in  the  adult. 

A  great  advance  was  made  in  the  classification  of  the  Brachiopoda 
by  DaUnan,  when  he  established  the  genera  Orthis  and  Lcptiena  for 
the  numerous  Silurian  species  he  was  acquainted  with.  And  little 
has  since  been  done  for  the  family  of  the  Orthidts,  except  the  sub- 
division of  the  former  genus,  and  the  separation  from  both  of  the 
flat,  Hemicircular  forms  now  known  under  the  name  of  Slrophomena. 
The  three  genera  are  clearly  separable,  if  account  be  taken  of  the 
general  hubit,  as  well  as  of  the  characters  of  the  binge  and  muscular 
impressions,  for  while  Leplama  has  the  valves  involute,  and  the 
muscular  impressions  of  the  entering  valve  greatly  elongated, 
Strophomata  and  Ortkit  have  these  four  impressions  subquadrate  and 
arranged  in  u  circumscribed  group,  Slroi)}iomrma  being  further  distin- 
guished from  Orthis  no  less  by  its  expanded  flat  form,  than  by  the 
lai^  bilobed  cardinal  process  between  the  teeth  in  the  dorsal  valve. 
la  Orihit  the  process  is  simple,  often  linear,  and  the  two  teeth 
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divergent  at  a  much  less  angle.  The  hinge-Hoe  of  OrihU  is  variable 
in  width,  often  considerably  less  than  that  of  the  shell.  In  Siro- 
pkomena  it  ia  always  as  wide  aa  the  widest  part  of  it.  Orthis  has 
generally  one,  sometimes  both  valves  convex.  Strophomena  hns 
both  valves  flattened,  and  generally  one  bent  over  the  other.  And 
while  the  impressions  of  the  blood-vessels  iu  the  mantle  of  Ortkit  are 
radiating  and  but  little  cur\'ed  upwards  on  the  sides,  those  of 
Strophomena  take  a  wide  upward  bend,  and  quite  encircle  the  ovarian 
spaces. 

The  range  of  the  three  genera,  thus  defined,  is  somewhat  diflerent. 
Onhis  ia  the  earliest,  beginning  in  the  period  of  the  Liogula  flags, 
and  reaching  upwards   by  one  or  other   of  its   subgenera  to   the  . 
Permian  rocks.    Lepiaaa  began  not  quite  so  early,  in  the  Llandeilo  J 
Sags,  but  maintained    its   position   til!   the   Oolitic   period ;   while  1 
StrophfmcTui,  more  restricted  than  either,  commenced  apparently  at  ■ 
the  same  period  with  Lepitcna,  but  is  not  known  later  than  the 
Devonian  epoch.     Some  autliors  of  repute  (M'Coy,  Woodward,  etc.,) 
regard  SiTophomaia  and  Leptana  as  mere  subgenera,  but  I  prefer, 
as  Mr.  Thomas  Davidson  has  done,  to  give  them  each  generic  rank. 

The  separation  of  the  four  subgenera, — Orthis  (Dalman),  Orthisiaa 
(D'Orbigny),  Streptorhynchua  and  Piatystrophia  of  King,  is  quite 
convenient,  and  of  geological  value.  The  range  of  the  true  Orthia 
is  the  most  extensive,  and  the  possession  of  an  open  triangular 
foramen  in  one  or  both  valves,  distinguishes  it  from  Orthisina,  f 
Lower  Silurian  fonn.  In  this  both  valves  have  a  closed  deltidiuntfl 
a  small  circular  hole  only  being  left  in  the  apex  of  the  larger  valve.  T 
Plattjitrophiu,  which  has  the  form  of  a  Spirifer,  and  an  open  foramen 
in  both  valves,  ia  Silurian  only,  while  Slrepttyrhynchus,  (which,  in  the 
form  of  the  teeth  and  hinge-plates)  is  most  like  Orthuina,  has  a  wide, , 
area,  and  ia  attached  by  the  twisted  beak.  It  is  an  irregular  form^ 
characteristic  of  the  Carbouiferoua  and  Pennian  strata. 

Localky. — Pauqnette's  Rapids,  in  tolerable  plenty,  with  Stn^ho-  " 
maia  planwitbona  and  S.  fdiifjia   [S.  alternuia  seems  to  be  absent). 
RhipichontUa  incrcbaccjit  and  Peniaineru)  (atri/pa)  hcmijilicatia  of  Hall 
are  here.     They  are  both  Trenton  fossils,  and  there  are  one  or  twoj 
other  species  of  llhynchonelta  and  of  Orlhu,  of  smaller  size. 
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EECEPTAClrl,ITE9. 

Decade  I.    Plate  10. 

Gauric  character. — Rcceplaaditea,  Defrance.  Sub-kingdom  Protozoa. 
Order  Foraminiftra.  Family  OrbitoHtidEe.  An  infundibuli- 
form  disk,  composed  of  vertical  cells  in  a  single  series,  having 
rliomboidal  thickened  apices  at  each  extremity :  the  casta  of 
these  cells  within  are  thick  cylindrical  columns  (of  Barcode) 
connected  by  transverse  stolons  at  their  upper  and  lower  ends; 
and  by  smaller  ones  in  the  middle  of  the  columns. 

The  clearing  up  of  the  affinities  of  a  single  doubtful  fossil  is  never 
barren  of  good  results,  since  it  may  tend  to  throw  light  on  other 
fonns  as  little  understood,  as  well  as  upon  the  conditions  under 
which  tlic  organisms  lived  and  were  imbedded.  And  if,  as  in  the 
present  instance,  it  should  be  rendered  probable  that  an  extinct 
form  was  of  much  greater  size  and  importance  than  its  living  conge- 
ners, the  excessive  development  in  earlier  times  of  a  type  now 
existing,  is  a  fact  quite  as  significant  in  its  bearing  on  the  history  of 
organic  life  on  the  globe  as  the  absolute  replacement  of  one  group  by 
another  in  geological  time. 

The  genus  RecepiaaUites  has  long  been  known,  having  been 
described  and  figured  by  Defrance  so  early  as  1827,  and  quoted  by 
De  Blainville  from  the  Devonian  rocks  of  Belgium.  It  is  known  in 
the  Silurian  strata  of  Australia  and  in  the  northern  parts  of  the 
American  continent,  but  has  not  yet  been  detected  in  strata  of  that 
age  in  Britain. 

It  has  been  referred  to  plants,  and  doubtfully  to  corals,  but  still 
remains  where  it  was  first  placed,  among  the  group  of"  Incertaa  Sedia." 
It  does  not  seem  to  have  occurred  to  naturalists*  that  a  form  fre- 
quently five  inches  in  diameter  and  not  less  than  an  inch  in  thickness 
could  be  referable  to  the  group  of  Foraminifera,  and  be  allied  not 
Tery  distantly  to  the  genus  Orbiloiita.  But  the  excellent  figures  and 
elaborate  descriptions  by  Dr.  Carpenter  of  this  group  of  the  Forami- 
mtera,  and  especially  of  some  large  species  from  Australia  and  the 


'  EiMpt  my  rrieDd  Mr.  T.  R.  Jones,  who,  some  jeare  back,  perceired  ths  analogy 
In  Esnn,  but  neither  he  norm/Beirst  that  lime  look  anj  further  noiice  of  it.  I  had 
forsotUir.  Ms  obMrTBtiOD  when  Dr.  Carpentet'i  memoir  app«ared.  II  U  dua  to  bim  to 
rac»U  It. 
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South  Sea  Islands,  slicw  a  great  rosciablaDce  to  our  fossils,  which 
on  closer  study  becomes  more  striking ;  aud  I  am  induced,  notwith- 
standing sliglu  differences  of  structure,  to  regard  RccqXaculila  as 
belonging  to  tlie  same  family,  and  as  having  a  greater  reaemhianco 
to  the  complex  than  to  the  more  simple  forms  of  the  OrbitoHtidsB. 

It  will  be  desirable  first  to  shew  what  is  the  structure  of  Orbito- 
Utes,  as  given  hy  Dr.  Carpenter  in  his  memoir,  "Trans.  Phil.  Soc," 
volume  for  1S6C.     If  the  enlarged  figure  with  vertical  and  horizontal 
sections  in  his  plate  5,  fig.  0,  be  taken,  as  he  intends  them,  to  shew 
the  general  structure  of  a  compound  Orbitolite,  it  will  be  seen  that 
the  greater  part  of  a  vertical  section  through  a  disk  is  occupied  by 
the  simple  columnar  cells  which  form  the  basis  of  the  whole  struc- 
ture, and  which  are  produced  in  successive  rings  around  the  globular 
central  chamber.      The  cells  of  one   ring  alternate   with  those  of 
the  next,  aud  form,  when  the  superficial  layer  is  removed,  or  as  seen 
m  horizontal  section,  a  quincunx  arrangement  of  circular  cavities. 
Each  ring  of  cells  is  connected  with  the  next  by  small  perforations 
giving  passage  to  the  minute  stolons  of  sarcode,  and  of  these  there 
Is  only  one  to  each  cell  in  the  simple  fonns,  but  they  are  numerous 
in  the  more  complex  varieties.    Besides  these  small  connecting  stolons 
which  link  together  the  cells  of  one  circle  \vitb  those  of  the  next, 
there  are  others,  concentric  ones  of  largo  size,  which  connect  the 
cells  laterally,  there  being  in  the  complex  form  an  upper  aud  a  lower 
great  concentric  stolon  running  along  the  top  and  the  bottom  of  all  J 
the  columns.    It  is  from  these  stolons  that  the  superficial  segmentifl 
take  their  rise,  and  not  directly  from  the  crown  of  the  large  cell  itselfLa 
In  the  simpler  type  there  is  no  distinction  into  superficial  and  mediaq  I 
cells,  nor  any  great  couceutric  stolons  above  or  below,  the  connecfc^l 
iug  pores  being  placed  about  the  middle  of  the  large  cells,  whiol],! 
are  often  bent  in  shape.     (See  figures  4,  5,  7,  in  plate  &  of  Dr.  CaTrfl 
penter's  paper.)  I 

In  the  Orbitolites  of  the  Pans  basin  there  is  not  that  clear  sepanir^ 
tion  of  the  superficial  from  the  columnar  celts  which  exists  in  theia 
other  form ; — the  upper  or  out^r  cells  being  in  fact  the  upward  orl 
downward  coutinuation  of  the  columns  themselves,  and  only  separl 
rated  from  them  by  the  large  stolons  before  described.  (See  hiafl 
plate  G,  figs.  10,  11.)  I 

Rfcqihtciililai. — In  the  possession  of  great  columnar  cells,  with  ■ 
large  connecting  stolons  above  and  below,  and  with  several  smallera 
ones  on  the  sides  of  the  columnar  cells,  our  fossil  agrees  with  thai 
complex  forms  described  by  Dr.  Carpenter,  but  (as  iu  the  Parisiaal 
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OrbitoUtn),  there  are  no  Bwperficial  cells  proper,  although  tbe  cavity 
hu  swelled  out  and  been  extended  at  the  tenoiDations  of  the  coiumns 
above  and  below,  bo  as  to  give  the  appearance  of  a  superficial  stra- 
tum. It  will  be  seen  by  the  deecription  that  this  form  most  nearly 
illnstrates  our  fossil. 


K.   OCCIDENTALIS,  N.   Bp. 

Plate  X.    Figs.  1-7. 


Synonym. — R.  NrjHunii?  Hall,  Palfeontology  of  New  York,  vol.  i. 
page  6S,  plate  24,  figure  3. 

Specific  character. — R.  magnua,  5-6,  jmllkarii,  rix  inJimdibulaUii,  crattut, 
aSttl'u  verticalibui  recti*  cylindric'it,  ajiicibw  lupra  rotviidatu  cotwexit, 
tultcr  jilanii,  rkomboiJeis  gramdatts. 

Discoid,  from  four  to  six  inches  broad,  and  from  half  an  inch  to  as 
inch  iu  thickness ;  the  limb  gently  convex  above,  but  rather  sud- 
denly indented  and  cup-shaped  in  tbe  middle,  from  which  the  rows 
of  cells  radiate  in  curved  lines,  crossing  like  the  engine-turned  oma" 
mcnt  of  a  watch.  Tbe  thickness  of  the  disk  near  the  centre  is  but 
Uttle,  but  this  increases  rapidly  towards  the  margin,  becoming  in 
some  cases  half  an  inch  thick  at  twice  that  distance  from  the  centre. 
The  cavities  of  the  cells  themselves  (in  the  fossil  filled  up  with  silex) 
are  not  above  a  lino  and  a  half  broad  in  the  largest  spocimena. 
They  are  rhomboidal  on  the  lower  surface  (figure  5) ;  on  the  upper 
(figure  3)  they  terminate  in  a  convex  boss  and  have  wide  openings 
between,  but  are  connected  by  four  lateral  processes  with  the 
adjoiniug  cells. 

A  cross  section,  as  in  the  right-hand  portion  of  fig.  1  (fig.  6c)  shews 
the  columns  round  («)  and  with  interstices  nearly  equal  to  their  own 
diameter,  and  a  lateral  view  (figure  6)  shews  the  columus  with  their 
bases  («)  expanded,  so  as  to  leave  but  narrow  linear  interstices  on 
the  lower  surface*.  At  a  short  instance  above  this  they  give  birth 
to  four  connecting  processes  or  stolons  (c),  as  above  described. 
The  columns  are  thence  cylindrical,  and  nearly  their  own  diameter 
apart.  In  one  of  the  specimens  there  are  several  intennediate  small 
eouncctiog  stolons  along  the  columns  (figure  4ffl),  and  this  is  impor- 
tant in  comparing  the  fossil  with  the  recent  Orbitolitcs. 


"  Figoru  1, 4,  6|  6,  1,  »ti  r*«rieil,  beiag  placed  npeide  down  o 
1,  S,  tbtw  tbe  upper  turfscc  of  Ibe  cnp. 


Um  pl&te.    Fifforu 
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The  upper  terminmion  of  the  cells  (fig,  6c)  again  expands,  so  j 
to  form  broad  and  cloeely  placed  tessene,  with  only  small  cavities 
between  them.  These  were  of  course,  if  the  fossil  be  a  Foraminifer, 
filled  up  with  solid  calcareous  matter,  now  removed. 

One  character  in  particular  which  serves  to  connect  the   fos6 
with  its  living  analogue  is  the  very  considerable  space  occupied  hjM 
the  animal  matter — now  solid  spaces  filled  with  silex — both  on  thtT 
upper  and  lower  surfaces. 

It  forms,  as  above  noted,  rhomboidal  plates  on  the  htoer  surface 
which  plates  are  somewhat  imbricated ;  and  the  concavities  within  " 
them  (not  distinct  cells,  as  in  compound  Orbitolites,)  commuuicate 
with  each  other  at  one  or  more  of  the  angles  (figure  7)  very  much  in 
the  way  shewn  by  a  section  of  Orbitolites  (see  Carpenter,  1.  c.» 
plate  C,  figs.  1,  2),  while  the  intervening  calcareous  walls  are  linear 
and  thin.  (Sometimes,  as  in  R.  ausiraiii,  figs.  8,  9,  these  basal  platea 
are  lobed.) 

If,  instead  of  comparing  Receptaculites  with  the  Orbitolites,  wfll 
should  suppose  it  related  to  any  of  the  millepore  corals,  or  still  morel 
probably  to  such  a  form  as  that  of  the  purple  organ-coral  {Tuhipora 
miaicfl),  the  reverse  of  all  this  would  be  the  case.  There  should  be 
a  calcareous  plate  or  epitheca  on  the  lower  surface,  from  which  thQ^ 
tubular  corallites  would  spring,  and  the  walls  of  these  latter,  howevei 
thin,  ought  to  be  visible  in  the  transverse  section,  which  wc  do  nof 
find  to  be  the  case  in  slices  of  the  columns  viewed  by  transmitted' 
light.  Again,  the  upper  extremity  of  the  tubes  should  be  open,  not 
closed  by  convex  plates  as  lu  the  fossil,  since  such  could  only  be  the 
case  when  the  walls  of  the  coral-cells  were  so  greatly  thickened  as 
nearly  to  close  the  mouth,  while  we  have  seen  that  in  the  fossil  the 
corresponding  part  expands,  and  is  covered  over  by  a  definite  and 
often  lobed  plate,  to  all  appearance  continuous  with  the  walls  of 
the  cells. 

If  any  analogy  be  suspected  between  Receptaculites  and  such 
Palseozoic  corals  as  Ilalysites  (the  chain-coral),  or  witii  Syringopon 
there  should,  besides  the  characters  above  mt-ntioned,  be  indication^ 
of  transverse  plates  which  have  never  yet  appeared. 

I  believe  all  this  applies  equally  to  the  Receptaculites  Ncptuni  ) 
the  Devonian  rocks  of  Belgium,  but  there  is  some  appearance  of  i 
thin  investment  of  the  columns  in  transverse  sections  of  that  apeciei 
which  requires  further  investigation.  And  as  it  is  of  a  deep 
infuDdibulifonn  shape,  there  is  of  course  a  possibility  that  it  and  t 
other  Receptaculites  may  be  very  regularly  formed  sponges  ; 
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b»vc  the  greater  ftatisfoction  in  the  above  view  of  the  afSnity, 
because,  on  explaining  the  specimens  to  Dr.  Carpenter,  I  found  that 
be  entirely  agreed  in  it.  After  pointing  out  several  objections  that 
might  be  made,  he  shewed  me  that  there  was  in  nearly  every  point 
a  close  coincidence  in  essential  structure  between  Rccoptaculitea 
aod  Orbitolites,  the  ditference  being  only  in  the  giant  size  of  the 
cells  in  this  the  most  ancient  of  Foraminifera. 

1/Ku/iti/. — Plentiful  in  the  limestone  of  Paufjuette's  rapids.  The 
Corals  and  Crinoidea  which  accompany  it  are:  Petraia  (2  species), 
Fatmke*  li/cnpodilm  (?)  or  lijcojierdon,  with  the  Crinoid  Schizocrinv* 
nodona,  and  a  species  of  Glijploci/sliles,  the  latter  more  rarely. 


E.  ArSTHALIS,  N.  sp. 

Plate  X.    Figure  8-10. 

Spec^ic  character. — R.  ma^iu,  fipansus,  ceilulit  verticalibus  suhajliadri- 
cu  incraaatii,  apicibus  aiditer  amvexii,  lobulatis, 

Uodcr  this  name  a  curious  species  of  the  genus  is  6gured,  for 
the  sake  of  compariBon,  from  the  Silurian  limestones  of  New  South 
Wales.     Communicated  by  the  Bev.  W.  B.  Clarke. 

It  is  remarkable  as  having  the  expanded  apices  of  the  columns  on 
the  lower  surface  lohulated  in  larger  or  smaller  divisions,  which  all 
seem  to  ra<liate  from  a  central  boss.  And  this  arrangement  is  quite 
djfierent  from  the  merely  granulated  surface  observable  in  the 
it  occidentnlu  (figure  G). 

The  upper  surface  too  (figured  as  the  lower  in  the  plate,  figure  8), 
ia  curiously  lobed  beneath  the  suiface.  Figure  10  represents  a 
portion  of  two  columns,  broken  off  near  the  base,  and  viewed  from 
within. 

Locality. — Upper  Silurian  limestone  of  Tarradong,  between  the 
Yass  plains  and  the  Murrumbidgee  river.  New  South  Wales,  a 
locality  rich  in  Upper  .Silurian  forms,  Tentaculites,  Favosites, 
Pentamerus,  Ormoceras,  Trochonema,  Rhynchonella,  &c. 

J.  W.  SALTER. 
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PLATE  1. 

Maclurea  Logani  (page  7). 

Figure  1.    Maclurea  Logani,    Naturftl  size.    Lower  or  umbilical  surface. 
'^     2.    A  younger  specimen,  with  the  operculum  in  place. 
"     3.    Upper  yiew  of  same  specimen,  shewing  the  false  umbilicus  or 

concealed  spire.    This  specimen  has  suffered  some  injury,  and 

has  a  deep  concentric  furrow. 
"  4, 5, 6.  Exterior,  inside  and  lateral  views  of  an  old  operculum,  with  the 

apophyses  for  muscular  attachments,  a,  h. 
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PLATE  II. 


Raphistoma  lapicida  (page  12). 

Fi^re  1.     RaphUtoma  lapicida.    Side  yiew,  with  mouiti. 

"      2.  .       Spire  of  ditto. 

"      3.  .       Base  of  ditto. 


Raphistoma  apebta  (page  12). 

''      4.     Rapkiitoma  aperia.    Upper,  lower  and  side  view. 

Helicotoma  planulata  (page  14). 

"  5.  Helicotoma  planulata.  View  of  the  spire. 

"  6.  .  Same  specimen ;  under  view. 

"  7.  —        — .  Do.  side  view. 

"  8.  .  Vat.  muricata, 

Helicotoma  ?  spinosa  (page  15). 

"      9.     Helicotoma  ?  spinosa.    Slightly  magnified ;  the  natural  size  is  indicated 

by  the  cross  lines. 
**    10.    Under  view  of  the  same,  also  magnified. 

Helicotoma  larvata  (page  15). 

*'  11-13.  Helicotoma?  larvata.     Upper,  under  and  side  views. 

"     14.  —         .      The  same  species,  encrusted  by  a  sponge 

(Stromatocerium  tugosum). 
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OPHU.ETA   COMPACTA    (page  16). 

'ignre  1.  OphiUta  compacta.  Internal  sandstone  cast;  only  a  portion  of  one 
wborl  is  left.  Internal  cast,  sandstone,  reversed,  and  shewing  the 
flat  or  nmbilical  surface,  r,  the  inner  basal  angle ;  6,  the  outer 
basal  angle  ;  a,  the  npper  angle  or  keel.  The  convex  dome-like 
cast  of  the  deep  cop-shaped  spire  shews  distinctly,  as  the  whorls 
are  broken  away. 
"      2.     Cast  of  lower  or  umbilical  surface. 

3.  Exterior  of  upper  or  concave  side,  a,  the  outer  angle  or  keel; 
d,  the  inner  upper  angle.  A  g^tta-percha  mould,  taken  from  a 
cast  of  the  npper  surface,  representing  therefore  the  true  shell. 
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PLATE  IV. 


MUBCHISOKIA   SERRULATA   (page  20). 
(Not  9emUa,  m  in  page  M.) 

Figure  1.    Mwrckitonia  itrrulaia.    Natural  size ;  1*,  a  portion  magnified. 


HUBCHISONIA   HELICTEBES  (page  21). 

"    2.    Oiarckimmia  iUlictires,    A  normal  specimen. 

"  3,  3a,  4.    —  — .    The  same  species,  irregularly  uncoiled.    The 

sutoral  edge  on  the  uncoiled  whorl  is  indicated  at  $. 


MUBCHISONIA   BICINCTA   (page  19). 

"  6,  6.    Murchiionia  bicmcta^  Hall.     Ordinary  large  variety. 
"     f'  —       — ,       — .    Variety  with  more  angular  whorls,  and 

without  the  upper  keel.    (Yar.  perangulata,  Hall.) 
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MuKCUisoNiA  GRACILIS  (page  22). 

Figure  1.    MurchUonia  gracilis^  Hall.    The  cast  or  body-whorl  a  good  deal 

broken  away,  and  shewing  the  inner  reflected  lip. 
"      la.  An  enlarged  whorl,  to  shew  the  lines  of  growth  and  the  smooth 
band. 


MURCHISONIA   VENTBIC08A    (page  23). 

"  2.  M.  ventricota,  Hall.  Of  large  size.  The  body-whorl  here  is  also 
broken  away;  hence  the  pillar-lip,  p,  and  the  base  of  the 
whorl,  6,  are  more  prominent  and  carved  than  they  should  be. 
At  <  a  slight  ridge,  just  above  the  suture,  is  sometimes  visible. 

'*      2a.  Shews  the  moderately  arched  lines  of  growth. 

"  3.  A  smaller  specimen,  less  elongate  than  usual.  The  position  of  the 
band  high  up,  near  the  sutures,  is  contrasted  in  this  species 
with  that  of  M.  graciliff  figure  1. 
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Cyclonema  Halliaxa  (page  -20). 

Figon  1.     Cyelonema  Halliana.     Natural  size. 


Cyclonema  semicarinata  (page  27). 

"      2.     CycUmema  semicarinata,     N«tural  size ;   2a,   26,  front  and  back 
views,  more  enlfljriged.' 


Trochonema  umbilicata  (page  27). 

<*     3.     Trochonema  (Pleurotomaria)  umbilicaiaj  Hall.    Three  views  of  one 
specimen. 


EuNEMA  strigillata  (page  29). 

"     4.    Eunema  strigillata.    Two  specimens,  natural  size ;  40^  upper  part 
of  whorl,  magnified  to  shew  the  dichotomous  striae. 


Eunema  t  paooda  (page  30). 

"      5.     Ef  Pagoda.     Natural  size. 


LOXONEMA    MURKAYANA    (page  31). 
*     €•    Loxonema  Murray  ana.     An  unique  specimen,  imbedded  in  limestone. 
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Ctbtoceras  falx  (page  32). 

Figure  1.     Cyrtocercu  falx,  Billings.    Side  view  and  section  of  the  larger  end, 

the  siphon  on  the  outer  (ventral)  side  of  the  cnrre. 

"  2.  Section  (with  siphuncle)  of  a  more  compressed  form,  the  compres- 
sion partly  due  to  pressure.  The  tube  becomes  more  and  more 
cylindrical  in  age. 

"  3, 3a.  A  younger  specimen,  from  the  Ottawa  limestone. 

''     4.    A  worn  specimen,  shewing  the  close  septa. 


ti 


Ctbtoceras  Billingsii  (page  33). 


5.     Cyrtocerat  Billingni  (C.  Uunellosum,  Hall).    Side  view.    5*  is  the 
section  at  the  larger  end ;  5**  of  the  smaller  cylindrical  end— 
the  siphon  external. 
^     6.    A  younger  specimen,  with  closer  lamellae  of  growth. 
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Ctenodonta  NA8UTA  (page  36). 

Figure  1.     C/enodonta  fUMu/o,  Hall.    Natural  size. 

'<      2.        — ^         — ^    — •       Large  specimen,  with  external  ligament 

and  hing^teeth. 


Ctenodonta  Logani  (page  36). 

"      3.     Cietwdonta  Logani.    Interior  of  left  valve.    3a,  the  hinge  enlarged. 


Ctenodonta  conteacta  (page  37). 

"      4.     Ctenodonta  contracta.      Yar.  with    posterior  sinus  well  marked. 

4a,  enlarged,  to  shew  ligament. 

"      5.        — «      The  same,  with  the  sinus  obsolete.  6a,  the  hinge  enlarged, 

the  muscular  impressions  deep. 


Ctenodonta  oibberula  (page  38). 

<'      6.     Ctenodonta  gibberula.     Interior  and  exterior  of  the  left  valve. 


Ctenodonta  astart^pormis  (page  39). 

"      7.     Ctenodonta  ?  attartafonnis.    Left  valve,  outside  and  interior.     7a, 

the  hinge-line  magnified. 
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Orthis  tricenaeia  (page  39). 

Figure  1.    OrthU  tricenaria,  Conrad.    Both  yalves  closed.    Dorsal  view. 

**     2.    The  same  specimen ;  ventral  Tiew. 

"  3.  Interior  of  the  ventral  valve,  shewing  the  muscular  impressions  (a), 
and  the  ovarian  spaces  (b). 

**  4.  Interior  of  the  dorsal  valve,  a,  the  teeth  or  brachial  processes-^ 
the  small  linear  cardinal  process  is  seen  between  them.  6,  c, 
the  qoadrnple  muscular  impressions 
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PLATE  X, 

Receptaculites  occidentalis  (page  46). 

Figure  1.     Recepiaculitet  occidentalis.    Upper  view  of  a  fragment  of  a  large 

specimen.    At  a,  a  rubbed  portion  exposes  sections  of  the 
cylindrical  columns. 

2.    A  more  weathered  specimen,  upper  side  shewing  the  convex  ends 
of  the  columns. 
"      3.    Cupped  central  part  of  a  specimen. 

"  4,  5.  Detached  fragments  reversed,  the  upper  side  downwards,  shewing 
the  rhomboidal  bases  to  the  columns.  4a  ditto.,  shewing  the 
connecting  stolons.    46,  the  same  magnified. 

'*  *>.  One  or  two  columns  magnified,  reversed,  a,  the  rhomboidal  gran- 
ulated space  ;  6,  the  connecting  basal  stolons ;  c,  the  apices  of 
the  columns ;  (/,  the  interstices  between  them ;  6*  is  the  base 
of  one  of  the  columns,  more  highly  magnified. 

**  7.  Shews  a  portion  of  the  lower  surface  polished.  Some  of  the 
rhomboidal  spaces  are  connected  bj  the  stolons  with  each 
other. 


Receptaculite^  australis  (page  47). 

"  8.  Rectptaculittt  auttralii^  Salter.  A  new  Australian  species,  intro- 
duced for  comparison.  Lower  surface,  with  the  lobed  bases  of 
the  columns. 

<'  9.  Some  of  the  columns  magnified.  The  stolons  are  not  clearlj  seen 
in  this  specimen. 

"  10.  View  from  the  inner  surface  of  these  lobed  bases,  shewing  the 
ramifications  of  the  sarcode  highly  magnified. 
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PREFACE. 


The  Oraptolices  of  the  Qaebee  group,  which  are  the  subject  of  the 
[ment  Decade,  were  first  discovered  at  Point  Lfivis  in  1854,  and  were 
then  coufided  for  iuvestigation  and  description  to  Frofes8or  James  Hall  of 
Albany,  the  distinguished  Palaeontologist  of  the  Geological  Survey  of  the 
State  of  New  York.  Tins  was  prior-  to  the  appointment  of  Mr.  E. 
BauMtiS  as  Palscontologiat  to  the  Canadian  Survey,  in  1856,  After  a 
|nliminaiy  notice  communicated  by  Professor  Hall  in  1855,  exten^ve 
idditioiu  were  made  to  the  collection  of  Canadian  Graptolites,  which 
placed  in  his  hands ;  and  in  1858  descriptions  by  him  of  nearly 
iH  the  species  here  figured  were  published  in  the  Report  of  Progress 
rf  U)e  Geological  Survey  of  Canada  for  1857,  but  without  illustrations. 
Empires  of  one  of  the  species'  were  however  publiahod  in  the  Canadian 
KabiralUt  for  June  1858;  but  various  accidental  difficulties  having 
tecanvd  in  the  preparatjon  and  engraving  of  the  plates,  tbo  publication 
of  the  Decade  has  been  delayed  until  the  present  time. 

It  is  to  be  remarked  that  although  the  name  of  Decade,  under  which 
Parts  I,  m,  and  IV  wore  published,  is  still  retained,  tbb  monograph  is 
iOastnted  by  not  less  than  twenty-three  plates.  These  are  all  from 
tie«llent  drawings  by  Mr.  R.  P.  Whitfield  of  Albany.  Twenty-one  of 
ftnn  wero  engraved  on  steel  by  Mr.  James  Duthie  of  New  York,  and 
the  remaining  two  were  lithographed  by  Mr.  F.  J.  SwiSTON  of  Albany. 
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6  CAHADUN  FOSSILS. 

Professor  Nilason  Erst  suggested  that  graptolitea  were  Polj^aarin,  belt 
ing  to  the  family  Ceratoplijta.  Dr.  Beck  of  Copenhagen  regarded  them 
as  belonging  to  the  group  Pennatulidse,  of  which  the  Linnean  Vtrjjularia 
IB  the  most  nearly  allied  existing  form.  Sir  Roderick  Murchison  has  adopted 
this  view  of  the  relationa  of  the  graptolites,  in  his  Silurian  System." 
General  Portlock  has  fully  recognized  the  graptohtea  ad  zoophytes, 
and  has  pointed  out  their  anoJogy  with  Sertularia  and  Plumularia. 

The  relations  of  gi-aptoUtes  with  the  Cephalopoda  had  already  been 
fully  disproved  by  M,  Barrando  (in  the  first  chapter  of  his  "  QraptolUea 
de  Bokeme"^,  before  the  abundant  materials  for  the  refutation  were  dis- 
covered in  the  graptolitea  of  the  Quebec  group ;  and  most  naturalista  were 
already  agreed  in  referring  these  bodies  to  the  class  of  Polypi,  to  which 
thoy  doubtless  belong. 

More  recently,  Mr.  McCrady,  of  South  Carolina,  has  published  a  paper 
on  the  "  Zoological  Affinities  of  (TraptohteB,"t  in  which  he  has  endeavored 
to  show  tlie  similarity  of  the  graptolitic  forms  with  the  Echinoderm  larvie, 
as  illustrated  by  Miiller.  There  is  certainly  much  resemblance  between 
the  enlarged  figures  of  that  author,  and  some  forms  of  graptolitea  in  the 
shales  of  the  Hudson  River  valley ;  while  some  of  the  figures  with  central 
discs  have  a  more  remote  analogy  with  certain  forms  from  the  Quebec 
group.  Borne  of  the  toothed  rods  of  the  Echinoderm  larvre  likewise  bear 
a  resemblance  to  the  graptolites  figured  by  Mr,  Sueas ;  J  and  tbei-e 
farther  analogies  pointed  out  by  Mr.  McCrady,  which,  however,  may 
be  regarded  as  of  ei^uol  value  by  the  greater  number  of  naturalists. 
For  my  own  part,  although  a^luiitting  the  similarity  of  form  and  of 
of  the  characteristics  which  were  very  kmdiy  pointed  out  to  me  by  Mr. 
McCrady,  long  before  his  publication,  I  cannot  recognize  tlie  analogy 
sought  to  be  demonstrated.  The  establishmont  of  the  fact  that  these 
toothlets  or  serratures  are  the  extensions  of  true  cellules,  each  one  having 
an  independent  aperture,  and  communicating  with  a  common  oanal,  shoi 
offer  convincing  argument  against  these  bodies  being  other  than 
bearing  skeletons.  But,  in  following  the  extensive  series  of  forms 
presented  to  us,  we  have  much  evidence  to  show  that  some  of  these 
attached  to  the  bod  of  the  ocean,  or  to  other  bodies  ;  while  the  grci 
proportion  of  the  speoies  and  genera  appear  to  have  never  been  att 
to  the  searbottom. 
It  may  not  be  easy  to  dotermme  predsely  ihe  bmily  to  which  these 
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*  Stlnrian  System,  page  694  i  nnd  letter  of  Dr.  Beck,  pp.  esi>-e. 

1  "lt«niiirk»  gn  the  Zcwlogical  Affinities  of  tli»  QmpUililM,  bj  Jolm  UcCiadf,  i 
b«rure  lie  Kliol  Sooieij  of  Solural  Hiitory  of  CharlMton,  8.  C 
IS,  IBBT."    [ExttACl  fVom  the  Proceeding,  toI.  i.J 

;  Ktiurwi«if  Dsebaftticbe  Abliaadluiig«D.    Vtorter  Bud.    Tftb,  r|li  4n<l  li. 
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graplolitio  forms  should  bo  referred  ;  nor  ia  it  certain  that  the  extenaive 
tcrica  now  presented  can  all  properly  bo  referred  to  a  single  family. 
General  Portlock  has  suggested  that  these  bodies  may  constitute  "  seveinl 
genero  belonging  even  to  more  tian  one  order."  •  That  they  ore  true 
Polypi,  I  believe  we  shall  be  able  to  show,  both  from  analogies  already 
Mt^Ushed  by  varions  authors,  and  also  from  their  mode  of  development 
or  reproduction  as  cxhihited  in  some  of  the  species. 

The  specimens  wluch  have  uaually  been  observed  or  represented  are 
ample  disconnected  stipes,  doubtless  the  diamemhored  or  fragmentaiy 
p(»tiona  of  fronds,  which,  presenting  in  the  different  species  ^at  varietiea 
of  fbnn  and  aapect  when  entire,  are  nevertheless  composed  of  porta  so 
Bmilar  that  these  fragmentB,  though  indicating  specific  differences,  offer 
little  clue  to  a  knowledge  of  the  entire  form. 

The  name  Cfraptolithua  was  established  by  Unnseus  in  the  first  edition 
rf  his  "  Stfgtema  Natura"  1736,  and  applied  by  him  to  the  straight  or 
onrved  forms  which  are  serrated  (celluliferous")  upon  one  side  only,  of 
which  O.  iagitiariui  has  been  regarded  as  the  type.f  The  propriety  of 
this  term  is  more  readily  perceived  in  its  application  to  the  fragments  of 
the  stipes  of  monoprionidian  forms  than  to  the  central  portions  of  the 
body  of  the  same.  In  the  spirally-enrolled  forms,  or  those  with  four  or 
more  stipes  umting  in  a  coatra!  disc,  as  well  as  in  the  variously-branching 
forms,  the  anaJogy  is  not  so  perceptible. 

Taking  those  species  which,  in  the  form  of  their  cellules  and  in  the 
separated  fragments  of  the  frond,  would  be  referred  to  QraptolUet  proper, 
sod  tracing  them,  as  wc  ore  now  able  to  do  in  many  species,  to  tlieir 
perfect  condition,  we  find  a  great  variety  of  form  and  moile  of  growth. 
In  the  simplest  of  these  we  have  two  stipes  diverging  from  a  radicle,  or 
iuidal  point ;  and  the  parts  remam  so  complete  as  to  admit  of  no  doubt 


that  this  is  the  entire  skeleton  of  the  animal.  The  cellules  near  the  base 
of  the  stipe  are  not  so  fuUy  developed  ;  while  also  those  near  the  extremi- 
ties have  not  reached  their  lull  dimensions,  and  the  last  one  b  sometimes 
barely  perceptible,  or  just  assuming  its  form  from  the  common  body,  lliese 
eharacteristies  are  perceptible  in  the  figures  upon  plates  i,  ii,  and  iii. 

In  the  next  stage  we  have  four  simple  stipes  diverging  from  an  initial 
point,  and  all  endently  entire,  as  shown  in  the  develojnacnt  of  the  cclliilcs. 


*  Gcologiul  Report  oa  Loadonderrj,  kc,  p.  SIS. 

t  [  (Ml  atMwhcn  MideAToi  U>  abow  Uukt  Q.  uaUtnt  !b  a,  d)i>rloaiilIui  (brm  oihtbiu 
bg  oolj  ODB  margin. 
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In  some  species  of  thia  mode  of  growth,  the  bases  of  the  alipea  are 
united  in  a  more  or  less  expanded  disc  or  cup  of  the  same  substance  bb  the 
body  of  the  graptoUte.  The  form  of  this  disc  is  shown  on  plates  v,  ys 
vii,  viii,  and  iz,  and  also  in  the  accompanying  figure  of  OraptoUthut  Seat 


In  a  farther  development  in  the  same  direction,  vre  hare  fronds  v 
eight  simple  etipes,  which  ma;  or  ma^r  not  be  united  iu  a  ceatral  disc,  i 
in  tlie  aocompujiag  figvre. 


OBATTOUTES. 


In  OraptolUhug  Jjogani  we  have  namerons  Bimple  stipes  united  in  a 
central  disc  or  cup  ;  while  in  some  specimens  otherwise  precisely  similar, 
ve  have  no  remains  of  the  disc.  In  all  these  species  the  parte  are  disjused 
metrical  and  bilateral  arrangement. 


PigB.  6  aDd  fl. 
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ate  no  cellules  helow  the  last  bifurcation.  The  nnmber  of  Btipes  in  different 
individuals  varies  from  eixtoen  to  twenty-five,  so  that  thl»  character  cannot 
be  made  of  specific  importance.  In  another  similar  specie*  without  a  central 
disc,  fi-om  the  Hudson  Hivcr  formation,  we  have  above  forty  stipes,  whichd 
not  bifurcate,  ao  far  as  known,  beyond  the  commencement  of  the  cellul 

Fig.  T. 


The  separated  and  broken  stipoa  referred  by  me  to  QraptoUthua  ^agi 
taring  "  are  probably  of  this  species,  occurring  ae  they  do  in  great  nmnbi 
in  the  same  beds  in  which  this  was  found. 

Li  other  species  with  a  similar  genera!  arrangement  of  parte,  the  n 
etipcs  arc  frequently  bifurcated ;  the  bifurcatione  he^nninjf  near  the  li 
and  continuing  as  far  as  the  parts  can  be  traced  in  the  stone  (fig.  I 
In  some  .of  the  species  of  this  character  the  cellules  be^  near  the  bai 
of  the  Btipea,  wlille  in  one  species  they  are  not  knomi  to  exist  except 
on  the  outer  branchleta. 

Thus  far  we  trace  these  forms  through  what  appear  to  be  very  natural 
stages  in  the  progress  of  dovelopment  of  the  parts,  which  are  all  constructed 
upon  the  same  plan,  presonthig  only  natural,  and  wu  mny  almost  say  con. 
sequent  modifications. 

The  character  of  stipes  and  cellules  in  all  these  is  such  that  the  sepa- 
rated fragments  would  afford  no  means  of  indicating  whether  the  part 
belonged  to  a  two,  four,  or  eight-stiped  species,  or  to  those  with  mimerons 
simpla  stipes,  or  mth  branching  stipes,  unless  the  fragment  retained  a 
bifurcation. 

A  variety  of  form  is  exhibited  in  the  division  termed  Dendrograptut^ 
in  which  wc  may  conceive  of  the  numerous  states  near  the  base  becoming 


■  Fidnontttocr  of  Vvw  T«rk,  voL'^  fa«*«U,«L  Ti  %.  1. 
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conjoined  into  one  strong  stem,  with  the  bifurcating  branchlets  spreading 
above,  and  this  stem  probably  fixed  in  the  soil.  We  then  have  a  represen- 
t&tiou  of  the  typical  forms  of  this  genua,  as  in  the  accompanying  figure, 
and  as  illustrated  on  plate  xvii,  figs.  8  and  9,  of  this  memoir. 

Fig.  9. 


DWDHOORAPTt-S  Ballianvs. 

iHtUa^MMff^walwiRi  ill  tbe  enlargemeata  of  the  bmuMctattteVaffQ 
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a  form  of  cellule  similar  to  that  in  olteerved  fragments  of  the  ordi 
species  of  graptoUtea.  The  cellules  are  very  miuut«,  and,  from  the 
frequent  ramifications,  this  would  probably  always  be  recognized  as  a 
branchiDg  species. 

Some  of  the  forms  of  Vendrograptm  have  slender  spreading  branches, 
and  less  ri^d  stems  than  the  typicaJ  species,  but  still  retain  the  angular 
cellules,  as  in  figs.  1  and  2  of  plat*  xrii.  From  these  we  pass  almost 
imperceptibly  to  the  slender  spreading  forms  which  I  have  termed  Catto- 
graptus,  plate  xix,  in  which  there  is,  apparently,  some  slight  modificataos 
in  the  form  of  the  cellule ;  and  on  the  other  hand,  there  b  an  almost  insen- 
fflble  gradation  to  the  Dictyonema,  plate  xx,  in  which  the  branches  ar« 
connected  by  lateral  bars,  and  the  whole  developed  in  a  flabelliform  or 
funnel-shaped  frond,  with  angular  cellules  on  the  inner  margius  of  tlic 
branches.  (Fig.  10,  phite  A.) 


Fig,  10. 


DiCTTOSEIU   BETtrOHMlfl. 

There  are  certain  forms  of  graptolit«s,  which,  though  possessing  lin 
etraight  or  slightly  curving  stipes  and  angular  cellules,  like  the  typ^ 
species,  have  yet  a  different  aspect,  and  do  not  so  natui-ally  fall  into  the 
series.  Among  these  we  find  Graptolithut  divergent  (fig.  11),  where  the 
bilateral  relation  of  the  parts  is  still  shown,  but  the  celluliferous  stipes  or 
branches  are  arranged  on  the  two  sides  of  a  slender  stipe  or  rachis,  and 
diverge  on  each  side  from  what  appears  to  be  the  cenke  or  initial  point. 

Different  specimens  show  some  slight  rariations  of  these  c 
not  any  essential  differences. 
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GBAPTOLrTBL'S   DITEROEKS, 

Another  Tonn,  which  we  know  only  in  atoall  individuala,  is  illustrated  in 
the  following  figures,  wluch  remind  one  of  flome  forms  of  the  recent  genoB 
Critia. 

Fig.  13.  Fig.  13.  Fig.  14.  Fig.  IB. 


(Thesa  figures  are  enlarged  to  twlco  their  naloml  bI 


In  another  form  with  similar  angular  cellules,  we  have  the  foIlo;ving  illus- 
ntiocB  of  the  mode  of  occurrence  of  the  species. 


Gm^TOUJBVB  OKACILU. 
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Fig.  IT.  Fig.  18. 


Obaptolitbub  obxc  11.13.* 


We  have  still  aDOther  group,  preeeiitiDg  somo  differences,  more  partica- 
larlj  iu  the  development  and  form  of  cellules,  than  in  their  general  form ; 
and  seeming  in  some  Bpecies  to  unite  the  characters  of  those  having  a 
single  range,  with  those  having  a  double  range  of  cellules.  The  simpler 
forms  of  this  type  are  aimilar  to  the  two-etiped  forms  of  the  first  series ; 
but  in  all  those,  whether  of  two,  four,  or  more  stipes,  the  cellules  are 
developed  on  the  upper  side,  or  that  side  opposite  to  the  initial  point.  In 
species  like  Q.  sextant,  G.  divarieatui,  imd  others  of  this  type,  ^ 
oellules  are  on  the  lower,  or  same  side  with  the  radicle. 


Fig.  19. 


thej 


Giun 

•nd  eaWgement  oTmIIuIos. 


In  the  accompanying  figure  of  (?.  divarieatus,  the  frond  conusts  of  two 
simple  uniserrate  stipes  ;  and  the  same  is  true  of  Q.  aexlane,  except  that 


■  Tbe  flg.  18  wru  tbeortticallj  canetcnctfil,  bnt  bMBlncebeea  TeriG«d  bj  Ibe  discON 
of  ft  tpceimen  bating  tbe  BOtne  fonn  sod  arnageneal  of  puts. 
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is  VBittd  ftt  tho  base  for  the  length  of  a  mnglo  ooUsle.     In  (?.  fureatut 
le  sopes  are  conjoined  for  a  dJstanoe  of  two  or  three  cellules  above 
the  base. 

In  ^.  rnirumiSy  as  shown  in  the  following  Sgnre,  the  lower  part  of  the 
llip»,  for  a  conBidenible  distance,  has  a  range  of  celhtles  on  each  side, 
'^|«nlM  wirh  the  aids ;  and  becoming  bifnroate  above,  it  presentB  two  stipes 
V  branches,  each  with  a  single  range  of  ceDuJes.  All  tho  species  of 
4u!  group  have  a  peooliariiy  in  the  form  of  the  cellules,  wbioh  will  he 
noticed  hereafter. 

Fig.  30. 


CBti-Toi.tTHra  RAvoara. 

These  species,  in  their  rootle  of  growth  alone,  present  forms  which 
ndght  be  regarded  as  intermediate  between  the  monoprionidian  and 
diprionJdian  groups ;  though  the  typical  forms,  G.  prUtis  and  allied 
ipecies,  never  show  anj  tendency  to  a  division  of  the  parts  of  the  stipe  ; 
ud  we  shall  obBorvo,  as  wo  progress,  that  these  forma  are  connected  with 
other  differences  of  structure. 

Fig.  21. 


•  of  tins  ^po  (J)ipri9n  or  l>iplograj)i»»)  are  ample  linew  or 
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Bub-linear  stipes,  bearing  a  range  of  celluleB  on  each  side,  oflen  showing  ' 
an  initial  point  or  radicle  at  the  base,  and  an  extenflion  of  the  slender  aiis  ■ 
above  and  beyond  the  celluliferous  portion. 

From  these  forms  with  a  double  series  of  cellules,  we  pass  to  the  broad 
foliiform  stipes,  which  are  apparently  composed  of  four  flemi-«lliptica] 
parts  conjoined  along  their  straight  sides,  and  thus  present  four  rauges  of 
cellules.  These  forms  (^PhyUograptus)  are,  in  some  species,  broad  and 
short,  while  others  are  elongate,  with  sub-parallel  sides,  as  shown  in  Ae 
accompanying  figures. 

[See  also  plates  xv  and  xvi.] 


Fig.  %%. 


Fig.  33, 


PaTiJj)CiRiPTr8  A 
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{Set  lUngtraiiong  under  generic  deserip-      a  group  or  separated  «tipeg  ns  tbe;  lie  upon 
UoD,  ROd  pUlet  IV  and  xri.)  the  eurface  of  the  sh&le. 


From  the  occurrence  of  a  large  number  of  these  leaf-like  stipes,  some- 
tunes  crowded  together  in  a  small  space,  I  have  inferred  that  they  maj 
have  grown  as  Retiograptus.  (Plate  xiv,  fig,  9.) 

Following  the  forms  with  a  double  series  of  cellules,  are  those  of  sinular 
general   form,   the  RetioUtea,  which  are  known  only  as  ^ple  stipe 
(Plate  xiv,  figs.  1-5.) 

In  the  Retiograptut  we  have  simple  elongate  stipes  ;  and  in  one  1 
(plate  nr,  fig.  9)  we  have  the  stipes  united  by  slender  basal  exteoi 
in  a  spreading  &ond,  io  a  manner  not  unlike  some  of  the  graptolites 
proper,  with  the  parts  in  bilateral  arrangement. 

In  the  genus  RaetriUa  of  Barrande  we  find  a  departure  &om  all  of 
the  preceding  forms  ia  the  Blender  stipes  with  delicate  slender  tabular 


OBAPTOLTTKa,  1  ( 

ttUtiles.*     Tlie  species  of  this  genus,  so  far  aa  known,  have  the  cellules 

'eloptxl  on  one  aide  only  of  tho  stipes  or  branches  ;  though  there  seems 

BA  reason  why  we  should  not  liaro  species  with  cellules  upon  the  two 

1m  of  tbo  axis. 

ITie  species  for  which  I  have  proposed  the  name  ThamMgrapUa  con- 

t,  of  sl«niler  cylindrical  stipes  and  branches,  some  of  them  very  similar 
ib  geoeral  aspect  to  Rculritety  but  the  alternating  branches  are  long  and 
■leader,  and  we  have  found  no  appearance  of  cellules  on  any  part  of  the 
■iwetmens  known. 

Ib  the  accompanying  illostratioQ  the  branchlets  are  ^ven  off  alternately 
the  opposite  sides  of  a  stipe  or  rachis,  and  tho  alonder  solid  ana  can 
be  traced  from  the  mam  stipe  into  and  along  the  centre  of  the  branchlets. 
The  analogy  between  these  forms  and  the  celluhferoua  graptolites  of  the 
preceding  iilostralJOQS  does  not  appear  to  be  very  intimate,  but  they 
ocGor  in  the  same  beds,  and  the  fossil  has  the  same  texture  and  substance. 

Fig.  14. 


Ik  dw  genus  Ptihgraptas  (plate  xn)  we  have  a  somewhat  analogous 
Dode  of  growth,  but  there  ia  always  an  aspect  or  expression  of  the  fossil 
which  distinguishes  it  from  Thamno^apttu.  In  one  species  of  Ptilo- 
graptua  moreover,  cell-apertures  have  been  detected  on  one  side  of  the 
bnocbcs  or  pinnnlee. 

Id  the  ButAugraptut  we  have  a  form  bearing  some  analogies  with  the 

*  8MiIIUtlMIO(iOfiI«(rUMfiamuiiJlaD(t«ri«cUoi)iU,  p.  3S,  of  thli  lauodacUoD, 
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preoeding,  hut  tlio  racbia  is  flexible,  and  is  not  known  to  hv  branched, 
while  tbe  slender  Altemaling  pnnulse  are  flat  and  ample,  as  they  have 
been  observed  in  nnmerous  individuals.    The  specimen  represented  is  even 
less  curved  than  the  usual  condition  of  this  Bpecics  In  the  slaty  Treni 
Umeetone  of  Wisconsin. 

Fig.  26. 


BuTHOoiuPTua  uxca: 

Still  more  obscure,  and  perhaps  remote  in  its  analo^es  with  graptolitea, 
ia  the  genua  ItiocaulU,  consisting  of  flattened  scabrous  stems,  associated 
with  Dicti/onema  in  the  shale  of  the  Niagara  formation,  which,  from  thmr 
carbonaceous  substance  and  apparent  graptolitic  texture,  I  have  referred 
to  the  Graptolitidffi. 

Fig,  26. 
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^  H. — THE   CBSTBAL  08  BJSAL  PORTIONS   OP  THE   uaAPT^LITE, 

1.  The  radicle,  or  initial  point. 

2.  The  faniclc,  or  notHjelliiliferoua  connecting  portions  of  the  stipe. 

3.  The  ecntrsJ  disc. 

1.  3^  Radicle,  or  Initial  Point. — In  the  most  simple  forms,  or  thoBQ 
Aritli  two  stipes,  as  shown  in  all  the  figures  on  plate  i,  tliere  is  a  slender 
initial  process,  which  I  have  termed  the  radicle.  This  presents  a  greater 
or  less  development  in  the  different  species  ;  in  some  being  reduced  to  a 
Biere  pustule,  or  scarcely  pcrce[itible  point,  while  in  others  it  attms 
>  cgoarter  of  an  inch  or  more  in  length.  Although  in  none  of  the  species 
vith  a  single  range  of  cellules  does  this  part  show  absolute  evidence  of 
bariog  been  attached  to  any  other  substance  at  the  matuiity  of  the  fronds, 
yt\  it  is  possible  that  in  the  earlier  period  of  its  growth,  the  body  may 
have  been  temporarily  attached  at  this  point  to  the  eea-bottom  or  to  some 
olgect ;  though  all  the  evidence  is  opposed  to  this  view. 

In  some  of  the  hi-colluliferoua  forms,  and  probably  in  all  of  them,  there 
i)a  aomcwhat  similar  extension  below  the  base  of  the  cellulit'erous  portion 
tf  the  stipe,  though  it  is  usually  more  slender :  but  whether  this  is  always 
ie  true  initial  point  of  the  whole  body,  or  nhethtr  it  is  only  the  broken 
pant  of  attachrocnt  to  a  frond,  may  sometimes  admit  of  doubt.  It  is  con- 
Ipeaoaa  in  Pkylhgraptua  typu» ;  and  wo  observe  this  feature  also  in 
Setiaffraptm  ;  but  in  one  species  of  this  we  learn  that  it  is  only  a  broken 
fiooeas  of  attachmont  of  the  individual  stipe,  which  existed  as  one  of  the 
EtetDbera  of  the  entire  frond,  the  true  initial  point  of  which  would  be  in  the 
centre  of  the  whole.  (PI.  xiv,  fig.  9.) 

In  all  the  forms  of  Graptolitidfe  which  appear  to  have  been  free,  the 
initial  pouit  or  radicle  ia  in  fact  the  oommencement  of  the  tolid  axit, 
vhich  will  be  noticed  farther  on.  In  those  graptolitos  with  two  simple 
nipcs,  the  little  radicle-like  process  enlarges  above,  and  the  stipes, 
liTer^g  ia  opposite  directions,  are  closely  united  at  their  bases,  and  the 
eeUoIea  be^  abnost  in  tiie  asl  between  the  two.  (Plate  i,  figs.  1,  3,  7, 
%  kA  10.) 

2.  The  Fumde. — In  the  graptolitos  with  four  stipes,  the  condition 
sppcars  like  that  of  two  individuals  of  the  two-stiped  forms,  conjoined  by 
a  strai^t  connecting  process  of  greater  or  less  extent,  with  the  radicle 
point  in  the  centre,  though  often  obscurely  mailced.  This  connecting 
pracesa  is  alway*  destitute  of  cellules  ;  and  this,  with  its  divisions,  I  have 
tenned  the  funicle. 

In  tbo«e  forms  with  eight  stipes  the  funicle  is  trioe  divided  &t  ita  two 
txtreinitws ;  and  whore  thoro  is  a  greater  number  of  umple  stipes,  it  is 
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correspondingly  subdmded.  Neither  the  central  portion,  nor  any  of  its 
8ubdi™ion8,  becomes  celluUferous ;  and  these  parts  are  not  termed  stipes 
or  branches,  according  to  the  viewa  I  have  entertained, .  It  is  only  beyond 
the  last  subdivisiona  of  this  part  of  the  body,  as  in  Cf.  Loganiy  that  the 
cellaliferous  pEwts,  or  the  true  stipes,  conunetice. 

In  one  of  the  proper  branching  forms,  however,  the  cellules  beg^ 
immediately  beyond  the  first  subdivisions  of  the  fiimcle,  ae  in  the  f 
aliped  species.  (,E^g.  27.) 

Fig.  27. 
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These  barren,  or  non-celluliferoua  portions  of  the  grftptolitic  body,  are 
not  otherwise  essentially  difierent  from  other  parte  of  the  stipe.  In  the 
absence  of  cellules  they  are  consequently  more  cylindrical,  and  apparently 
more  solid,  as  if  the  test  were  thicker,  and  the  common  canal  less  developed 
than  in  the  other  parts  of  its  extent. 

3.  The  Central  Disc. — In  several  of  the  species  having  four  b! 
stipes,  in  one  species  with  eight,  and  in  another  with  a  larger  number 
simple  stipes  pr-weeding  from  a  common  centre,  we  find  their  bases 
anited  by  a  thickened  corneous  expansion  of  the  same  substance  as  the 
body  of  the  graptolite.  This  appears  to  be  composed  of  two  laminse, 
which,  at  least  in  the  central  portions,  are  not  conjoined,  and  the  space  is 
probably  occupied  by  some  softer  portion  of  the  animal  body.  (Plates  v-ix.) 

The  substance  of  the  disc  sometimes  extends  along  the  margins  of 
8ti[te8,  producing  an  alation,  as  in  Q-.  alatai.  (PI.  vi,  fig.  9.) 

This  arrangement  of  the  parts  of  the  body  seems  obviously  adapted 
^ve  strength  and  support  to  the  bases  of  the  stipes  ;  but  beyond  this  it 
probably  serves  other  purposes  of  the  animal  economy.  In  several 
ep&<nmena  of  G.  hicomU  there  is  a  disc  or  bulb  at  the  base  of  the  stipe, 
which,  sproading  between  the  two  oblique  curving  processes,  envelopes,  to 
die  oompresHd  condition  of  the  specimens,  some  of  the  cellaliferous  port 
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gf  tbo  »t4pe  at  its  hue.  In  other  specimens  we  have  a  crescent-sh&ped 
1  KteosioD,  oe  if  the  disc  were  in  process  of  development,  or  iicHiaps  of 
V^lMorption.  Much  the  larger  proportion  of  the  apocimens  of  this  species, 
■  kwevcr,  are  destitute  of  diso  or  bulb,  and  have  every  api>earancc  of 
I  Vang  coiDpleto  without  this  appendage. 

Those  nepecte  of  the  apecJes  are  snown  on  plate  A,  figa.  13, 15, 16, 
WIIT. 

How  far  the  buib-likc  appearance  at  the  base  of  Bome  of  the  species  of 
Danlroi/raplut  maj  correspond  to  the  diso  of  G.  btcornU,  I  have  not  at 
I  tiufi  time  the  moans  of  satisfactory  determiuatiou. 


§   TIT- — TIIK  NATURE  AHD   TARTS   OF  TEE   3TIPE   PROi'EE. 

1.  The  solid  axis. 

2.  The  common  canal. 

3.  The  calycles  or  cellules. 

4.  Xatnre  and  ornaments  of  the  test. 

1.  Tht  Solid  ArU. — AH  the  graptolitos  proper  have  been  found  to  be 
I  (nrided  with  a  slender  solid  axis,*  while  this  feature  has  not  been  satis- 
I  &ctonly  proved  id  regard  to  Dlatyonema,  and  to  some  other  forms. 

Id  those  species  having  a  «ngle  series  of  cellules,  this  axis  is  apon  the 

It  of  the  stipe,  or  on  the  side  opposite  to  the  oelluliferous  margin ;  and 

^Itranching  forms  it  follows  all  the  ramifications.     In  all  the  speci- 

^cre  it  has  been  observed,  it  is  a  slender  cylindrical  or  flattened 

iBolid  bo<ly.     In  some  extremely  compressed  specimens,  this  axis 

)  a  slender  elevated  ridge  along  the  back  of  the  stipe ;  and 

I  Bubatanco  of  the  body  has  been  removed,  it  leaves  a  narrow 

ng  the  mar^n  of  the  impression. 

B  examination  of  large  numbers  of  specimens  of  the  monoprionidJan 

L  ire  hare  never  found  the  axis  prolonged  beyond,  or  denuded  of, 

;  a^  shown  in  Q.  colonut,  by  Barrande,  in  his  Graptolitea  of 

,  (Plate  ii,  fig.  5,  of  that  memoir.) 

\a  all  the  specimena  where  the  extremities  of  the  stipes  are  entire,  as 

tented   in  plates  i,  it,  and  iii  of  this  memoir,  there  is  never  any 

I  extension  of  the  axis  beyond  the  last  partially  dovolopod  cellule ;  and 

fite  nomber  of  specimens  in  this  condition  is  considerable. 

In  the  graptolites  with  two  series  of  cellules,  the  solid  axis  is  very 


*  Itt  tboH  »p«eiB*  with  B  alngte  teriM  of  ccIIuIm,  U.  Bamuide  ha*  uccrulned  tbat 
1|  uli  U  Bolld  ftD<]  tjlindriciil,  lis  dmmcler  not  eic(?ediQg  t  milltmetcc,  and  ita  auuc- 
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frequently  seen  extending  beyond  the  celluliferoua  portion  of  Uie  stipe  at 
its  outer  extremi^  ;  while  the  radicle  appears  like  the  continuation  of  the 
same  below  the  base.  The  axia  thus  appears  to  be  the  foundation  ou  which 
the  other  parts  are  erected,  lu  those  specimens,  howaver,  which  present 
80  great  an  extension  of  the  soUd  a^^s  beyond  the  stipe,  the  cellules  may 
have  been  removed  by  subsequent  causes. 

I  am  able  to  corroborate  to  some  extent  the  observations  of  M.  Barrande 
in  regard  to  the  apparent  double  character  of  this  axis.  In  some  ex- 
tremely compressed  specimens  it  is  marked  by  a  longitudinal  groove  or 
line  of  division ;"  while  in  others,  a  double  impression  has  been  left  by 
the  removal  of  the  substance. 

In  some  specimens,  particularly  the  younger  ones,  the  solid  axis  has 
been  seen  estcndiog  beyond  the  base  of  the  stipe,  as  a  duplicate  process, 
exhibiting  a  charaeter  as  of  a  double  radicle.  In  some  solid  specimens  ot 
one  species,  where  the  tube  had  been  filled  with  calcareous  mud,  I  am 
able  to  detect  only  a  single  round  point ;  and  a  longitudinal  section  of  the 
same  species  presents  a  slender  filiform  axis.  It  may  be,  however,  that 
the  parts  are  so  minute  and  so  closely  united,  as  to  render  them  tmdis- 
tinguifihahlo. 

In  another  species,  with  two  rows  of  cellules,  and  in  which  the  latter 
are  of  very  rlifferent  form  from  the  preceding,  the  solid  axis  ia  a  thin  flat 
apparently  double  plate,  extending  across  the  entire  transverse  diameter 
of  the  tube,  which  is  more  than  two-thirds  as  great  as  its  longer  diameter, 
The  place  of  the  axis  is  marked  by  a  longitudinal  groove  on  each  ride, 
not  in  a  direct  line,  but  slightly  undulating  to  correspond  with  the  celluleiij 
M.  Barrande  conceives  that  the  joining  of  the  two  plates  of  this  a 
Icavo  a  very  flat  intermediate  tube ;  and  in  our  specimen,  there  i 
rently  an  extremely  narrow  space  between  the  two.  He  farther  sup) 
that  each  of  these  plates,  composing  the  double  axis,  is  separable, 
decompo»tion,  into  two  laminie,  as  illustrated  in  plato  iii,  fig.  3,  of  i 
work  already  cited. 

The  entire  appearance  of  the  species  (plate  A,  fig.  10)  is  th&t-l 
two  monoprionidian  stifiea  joined  together  at  the  back,  the  hne  of  junofii 
being  indicated  by  the  groove. 

In  one  species  of  Retiolitem  there  is  a  strong  excentric  or  sub-exterior 
uds,  which  is  nearly  direct ;  and  in  the  same  individual  there  is  ano&er 
undulating  axis,  to  which  the  cell-divisions  of  one  side  are  attached.  In 
the  Rctiolilei  of  the  Quebec  group,  one  side  of  the  stipe  shows  a  very 
distinct  axis,  while  upon  the  other  side  it  is  very  obscure. 

In  Rttioffraptut  we  have  a  very  distinct  central  axb  projecting  1 


*  The  BiTWct  prtientcd  bj  the  ozii,  irlaea  mark«d  bj>  k  longitadiaal  (rrourf,  U 
oiMlr  Uiat  which  ■  hallow  cjltndiical  bod;  would  hare  tf  extiemelj  comptcMed. 
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the  ctiUnliferous  portion  of  the  stipo,  and,  in  one  species,  uniting  in  a 
fonjclp,  aad  fomuDg  part  of  &  compound  form.  In  another  species,  the 
simple  stipes  present  ^milar  features,  Bhowing  at  one  extremity  the 
dv)Uicattt  character  of  the  tuas.     . 

In  PhyUoffrapt'UM,  the  central  axis  is  apparently  composed  of  four 
dADiIcr  flat  l&mime ;  but  we  have  ha<l  no  means  of  examining  this  part 
of  the  body  in  a  satisfactory  manner. 

2.  The  Common  Canal. — In  all  graptolitca  with  a  single  series  of 
cellules,  there  is,  between  the  bases  of  these  cellules  proper  and  the  solid 
sxis  on  the  back  of  the  stipe,  a  continuous  sub-cylindrical  space  or  canal, 
which  has  been  occupied  by  the  body  of  the  polyp,  from  wliich  the  buds, 
with  their  calycles  forming  the  cellules,  take  their  origin,  and  are  thrown  off 
M  regular  intervals. 

Ail  the  specimens  which  I  have  exanuned  confirm  this  riew ;  and  in 
nme  of  the  species  where  the  extremities  are  apparently  entire,  we  observe 
the  incipient  development  of  the  young  eel!  from  the  common  body.  In 
llbose  specimens  filled  or  partially  filled  with  the  substance  of  the  surround- 
iiig  rock,  this  canal  is  easily  distinguished  ;  while  in  compressed  specimens 
there  is  always  a  flattened  apace  between  the  bases  of  the  cell-partitJona 
tad  the  solid  axis. 

In  those  graptolites  with  two  ranges  of  cellules,  we  have  apparently  a 
itiplicatioD  of  those  with  the  single  series,  the  two  solid  axes  being  joined 
ti^ther,  leaving  a  common  canal  or  body  on  each  side  at  the  base  of 
ttch  series  of  cellules.  If  however  the  common  body  were  thus  divided, 
it  would  bo  by  the  solid  axis  becoming  a  flattened  plate.  This  appears  to 
betme  of  aome  species  (as  for  example,  plate  A,  fig.  10),  while  in  others 
tkere  is  only  a  simple  filiform  axis  visible.  In  this  case,  of  course,  there 
ia  aot  an  entire  division  in  the  common  canal  after  the  manner  of  the 
oilier  species.  This  will  appear  farther  on,  under  the  illustrations  of  the 
■trocture  of  these  bodies. 

Ia  RetioiUea,  the  common  body  occupies  the  central  portion  of  the  stipe, 
ptng  origin  tc  a  series  of  buds  on  each  side,  wbilo  it  is  not  divided  by  a 
ecatral  axis. 

In  aomo  species  the  common  body  seems  likewise  to  have  more  extensive 
fmKtionA ;  fur  in  such  fonns  as  Cf.  divergent  and  Q.  jracilU,  tliere  is  a 
long  slender  rachis,  or  tubular  body,  destitute  of  cellules  except  at  its  two 
•xtrenuties,  and  apparently  consisting  of  a  solid  axis  and  a  common  canal, 
bom  which  originntc,  at  regular  intervals,  simple  small  stjpes  with  solid 
vat,  common  canal,  and  cellules. 

This  appears  lo  be  one  step  farther  in  our  knowledge  of  the  origin  or 
mode  of  development ;  but  it  shows  that  a  stipe  or  miun  axis  may  produce 
in  one  part  ccllnlirvrous  stijies,  and  in  its  extremities  develop  only  cellules, 
u  we  see  in  the  continuation  of  the  main  axis  of  Q.  ffradlii  and 


24  ciNADUir  rossiu. 

&.  divergent,  where  tlie  continuation  of  this  common  rachis  is  marked  bj 
marginal  cellules  of  the  eame  character  as  those  of  the  lateral  stipes. 

The  common  body  therefore  appears  to  perform  the  double  fiinctian  of 
developing  the  buds  which  elongate  into  stipes  with  cellules,  and  also  of 
aimple  cellules ;  or  we  may  consider  the  celluliferous  estretnity  of  the 
rachis,  or  main  axis,  as  the  termination  of  the  reproductive  procefs,  or 
as  analogous  to  one  of  the  lateral  celluliferous  atipes.  In  the  Sertolft- 
tians  we  have  something  analogous  to  this  mode  of  development  Som6 
of  the  species  have  cellules  along  the  common  or  main  trunk,  and  produce 
at  intervals  branches  or  branchlets  in  place  of  cellules ;  others  have  a 
common  body,  or  main  stqm,  entirely  destitute  of  cellules,  but  producing 
branches  on  each  side  (opposite  or  alternate,  as  the  case  may  be),  which 
branches  produce  cellules  only. 

So  long  as  this  rachis  gives  off  only  celluliferous  stipes,  it  is  analogous 
to  those  parts  of  the  simple  graptolltes  which  I  have  termed  the  funicle, 
having  within  Itself  the  sources  of  this  development  of  the  several  parts. 
The  mode  of  development  differs  from  that  of  the  branching  forms,  inas- 
much as  the  branches  proper  arise  from  a  division  of  a  cell-bearing  stipfi 
or  branch,  and  of  course  a  division  of  the  solid  axis  and  common  body. 

In  Retwffraptua,  some' specimens  show  the  cell-divisions  reaching 
to  the  axis,  leaving  room  on  each  side  for  a  narrow  conmion  body  or 
while  in  a  species  from  the  Utica  slate,  which  presents  one  side  of  att' 
entire  froud,  the  cell-diiTsions  of  the  exterior  aide  all  reach  to  the  axis, 
leaving  the  common  body  on  the  inner  or  upper  side.  In  a  species  from 
NoiTuan's  Kill,  near  Albany,  there  are  three  parallel  ranges  of  reticu- 
lations, with  appai'ently  two  filiform  solid  axes,  forming  the  divisions 
between  the  three  meshoa.  This  structure  probably  occupies  one  ^do  oC 
the  stipe,  wliile  the  common  body  may  occupy  the  other  side. 

In  Phyllograptas,  the  cell-partitions  reach  very  far  towards  the  C( 

and  the  space  left  for  the  common  canal  is  very  smaU.     We  infer       

the  better-preserved  specimens  that  there  is  a  slender  common  canal  at  the 
base  of  each  range  of  cellules.  These  several  canals  may  or  may  not 
communicate  with  each  other. 

3.  The  Califclet  or  Celliil&s :  their  form  and  mode  of  development, — 
Since  a  large  proportion  of  the  specimens  of  graptolites  which  come  under 
our  observation  for  the  purposes  of  study  or  otlierwise,  are  fragmeataiy, 
it  becomes  of  much  importance  to  know  the  general  characters  of  form  and 
mode  of  development  of  the  cellules. 

In  the  preceding  section  it  has  been  shown  that  the  cellules,  or  the 
inhabltajits  of  these  cellules,  are  not  indepndent,  but  all  have  tiieir  vrigia 
in  a  common  body,  which  fills  the  longitudinal  canal,  and  that  they  remuiii 
in  constant  connection  witli  the  some  throughout  their  existence. 

The  calycle  or  cellule  is  formed  by  budding  Inva  one  side  of  tiie 
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'f  mi  unlike  many  of  the  Sertularians,  except  that  the  cellules 
Ijr  close  together  at  their  ori^n.*  They  are  usually  more  or 
le  to  the  direction  of  the  aids,  as  is  clearly  indicated  by  the  cell- 
and  the  degree  of  obliquity  often  indicates  specific  distinction. 
'llules  are  for  the  most  part  contiguous  at  their  origin,  and  they 
Soraethnes  remain  in  contact  throughout  their  entire  length ;  but  in  the 
greater  number  of  species  there  is  a  small  portion  of  each  one  &ec  on  one 
tide  tonards  the  aperture.  This  character  is  shown  in  numerous  examples. 
plates  i,  it,  and  iii.) 

Ib  aorae  forms  the  cellules  are  contiguous  in  their  lower  portions,  while 
the  entire  upjier  or  outer  part  becomes  free,  as  seen  in  G.  Clintonen^B 
(plate  B,  figs,  1,  2,  and  3)  ;  while  in  one  of  the  bi-celluliferous  species 
from  Iowa,  the  cellules  are  distant  from  each  other  at  their  ori^,  and  the 
Bpper  extremity  of  one  scarcely  reaches  to  the  base  of  the  next  in  advance 
(plate  A,  fig.  10)  ;  and  they  are  therefore  not  properly  in  contact  in  any 
p«rt  of  their  length.  The  same  is  more  emphatically  tme  of  Haatrites, 
(fig.  27),  where  there  is  a  large  interval  between  the  bases  of  the  cellules, 
hIhcIi  &rA  often  nearly  rectangular  to  the  axis. 

Aithoogh  we  regard  the  cellule  as  limited  hy  the  ooll-partitionH,  yet  in 
««It-pres«rved  specimens  there  is  sometimes  a  swelling  of  the  test  of  the 
body  below  the  cellule,  indicating  an  enlargcraent  of  the  parts  at 
Hu  bases  of  tbo  buds.  In  ono  species  there  is  an  evident  undulatiun  of  the 
axil,  corresponding  to  this  enlargement  of  tbe  ]>arts  in  the  common  body. 
(T^  10  and  11,  plate  A.) 


*  Tba  node  of  budding  nnd  tbe  rom  aad  ftrrangement  of  the  celliilcs  la  the  3eriiiln- 
liftMftre  abuwn  ia  Ibe  Hccompnajiug  figures  of  Ino  apecies  of  Sirlularin  (figs.  1  nud  2) 
frn  Ml  OWB  coMt.    Fig.  3,  wllh  a  range  of  ullules  on  one  aiile  oolf ,  U  ■  Plumularia. 
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natnrol  site,  vitb  a  portion  enlar^d.    The  cellules  ci 


tl  of  long  slender  tube*. 


In  the  diprionidian  species,  the  cellules  on  the  two  sides  of  the  stipe 
are  alternating,  so  that  the  bases  or  the  apertures  are  opposite  the  space 
hetwcen  two  others.  This  is  more  especially  shown  in  the  enlarged  figures 
10  and  12,  plate  A. 

In  much  the  larger  proportion  of  species,  the  hodj  of  the  graptolite  and 
the  cellules  are  so  extremely  compressed,  that  they  appear  only  as  serra- 
tures  along  the  margin,  with  distinct  impressed  lines  marking  the  cell- 
divisions.  The  exterior  margin  of  these  serratures  indicates  in  an  approx- 
imate degree  the  outline  of  the  aperture  ;  and  the  frequently  occurring 
mucronate  extension  at  the  extremiiy  of  the  cellule  is  produced  hy  the 
continuation  of  the  cell-partition,  or  sometimes  by  an  outgrowth  from  tbe 
margin  of  the  stipe  above  or  below  the  aperture. 

Were  the  cellules  isolated,  their  prevailing  form  would  be  that  of  an 
elliptical  tube  or  sac,  the  length  of  which  is  greater  than  either  of  the  two 
diameters.  ^Vhen  they  are  in  juxtaposition,  however,  the  contiguous  sides 
are  flattened,  while  the  lateral  or  external  surfaces  are  usually  more  or  less 
curved,  particularly  near  the  aperhire.  In  a  larger  proportion  of  the 
species,  the  calycle  becomes  slightly  expanded  towards  the  aperture  ;  but  in 
a  few  examples  there  ia  a  distinct  contraction  above  the  middle,  and  the 
aperture  is  smaller  than  the  base.  Generally,  however,  the  smaller 
diameter  is  just  at  the  junction  with  the  common  body,  or  at  the  junction 
of  the  cell-walls  with  tlie  walls  of  the  common  canal. 

Ill  a  single  diprionidian  species,  where  the  specimens  are  not  distorted  by 
pressure,  a  longitudinal  section  of  the  stipe  in  the  direction  of  its  groat«et 
diameter  (plato  A,  fig.  12),  shows  the  cellules  scarcely  narrowed  at  tJ 
origin  with  the  common  body ;  whil«  in  &  lateral  view  of  tlio  speein 


QRAPTOUTES. 


27 


tite  baw  of  the  cellole  is  seen  to  be  much  wider  than  the  orifice.  (Plate 
A,  fig.  10.) 

In  many  of  the  species  a  transverse  aectjon  of  the  cellule  near  the  Ijnse  ia 
qnadraugular,  bcconung  more  rounded  towards  the  aperture ;  andwlicuthe 
iq^ier  part  of  the  cellule  is  free,  the  aperture  is  round  or  elliptical,  and  in 
specimens  the  caljcle  is  elliptical  or  cylindrical  throughout  il« 
length.  We  have  examples  of  ihe  quadrangular  cellules  m  G. 
(plate  li,  fig.  16)  and  G,  octobrachiatut  (plate  vii,  figs.  ;j  and 
7);  u  well  aa  in  two  species  of  Phyllograptus  (plates  xv  and  xvi). 
WhoTC  the  cellules  are  more  nearly  isolated,  they  approach  more  and 
Dore  to  the  cylindrical  form.  As  examples  of  cellules  contracted  titvurds 
Ibe  ^tcrturo,  wc  have  Grnp(o/iVAM«  ^riodon,  Barrande,  and  Q.  Clinton- 
MWU,  Hall.  (Plate  B,  figs.  1,  2,  and  3.) 

If.  Barrande  has  remarked  that  from  tlie  circumstance  of  the  partial 
or  ooooplete  isolation  of  the  successive  alveoles  of  the  same  series,  we  may 
MBily  conceive  that  the  walls  of  contact  m  contiguous  cellules  should  be 
double.  This  fact  he  has  ascertained  from  decom[josing  specimens  of  G. 
friodoH  ;  and  we  have  the  same  evidence  in  some  of  our  species.  In  the 
MlloWoftheordinarymodeofdevelopnient,  eacboneisanindependant  part 
oftbe  orgiinization,  and  is  provided  Ttith  its  in^vidual  body  and  cell-walls, 
M  if  each  cellule  were  isolated.  Whenever  two  of  these  arc  in  contact, 
ttie  ccU-walla  coalesce  as  far  as  the  contact  continues  ;  but  when  becoming 
Gree,  the  cellule  assumes  its  normal  condition.  In  some  specimens  of 
I'hffUo^aptut  wc  find  this  evidence  of  double  wolb  in  the  cell-partitions. 
In  G.  putilluf,  illustrated  on  plate  A,  figs.  10,  11,  and  12,  the  cell- 
wilk,  although  contiguous  to  and  adjoining  the  walls  of  the  body  (and 
not  trre),  do  not  coalesce,  but  are  readily  separable  without  fracturing 
their  substance. 

There  are  cellules  however  where  the  production  of  the  calycle  by 
budding  from  the  common  body  ia  not  so  obvious.  These  forms  arc 
like  G.  bicomis  and  Q.  antennariue,  where  the  orifice  is  a  simple  trans- 
wraely-oval  aperture  in  the  side  of  the  stipe.  In  the  flattened  sjwci- 
aen  it  appars  like  a  rectangular  or  slightly  oblique,  scrai-oval  notch  in 
Ihe  margin.  Its  true  form  is  perceived  only  when  the  cavities  of  the  polyp 
have  been  filled  with  mineral  matter,  or  when  the  stipes  are  flattened  ver- 
tically against  the  apertures :  they  then  give  Ihe  form  which  has  been 
deacribcd  as  Q.  icalaria.  This  form  of  cellules  is  shown  on  plate  A,  figs, 
1  and  %  which  arc  enlarged  from  a  specimen  retaining  nearly  its  original 
proportions.  Just  within  the  limits  of  the  cellules,  and  extending  the  entire 
length  of  the  stipe,  there  is  a  longitudinal  depressed  lino ;  and  along  this 
Eine,  and  running  thence  almost  rectangularly  to  the  outer  limits  of  the 
•tipo  just  above  the  aperture,  the  coU-partitiona  join  the  exterior  test,  and 
project  in  an  extended  border  or  flange. 
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Iq  spocimena  stripped  of  the  test,  where  the  interior  has  been  filled  ^th 
stony  matter,  the  cell-partitions  present  the  appearance  shown  in  fig.  3, 
plate  A;  while  there  is  &  large  central  space  appareiitly  occupied  by  the 
common  body,  but  without  the  appearance  of  a  central  axis  on  the  exterior 
surface.  When  the  surface  is  ground  down  to  a  plane  intermediate  between 
the  exterior  and  the  centre,  it  presents  the  aspect  of  fig.  4  ;  and  when  the 
cutting  is  carried  to  the  centre,  it  gives  the  characters  of  fig.  0,  the  cell- 
divisions  apparently  reaching  to  the  axis. 

The  general  form  of  this  etipe  in  section  (fig.  6)  approaches  that  of 
Heliolites,  as  shown  by  Barrande  and  Geiuitz ;  and  in  the  arrangement  of 
the  common  body  and  axis  there  is  a  departure  from  the  typical  diprioiu- 
dian  forms  of  GraptoUrkut.  In  this  transverse  section  we  have  a  some- 
what concav(M;onvex  form,  which  is  narrower  on  the  concave  side.  There 
ia  a  central  or  sub-central  jwint  indicating  the  filiform  solid  axis ;  and  on 
each  side  of  this  are  the  divisional  cell-walls,  which  produce  a  slight  con- 
traction of  the  exterior  walls  of  the  stipe  at  the  inner  limit  of  their  nttach- 
ment.  Another  section,  fig.  7,  shows  the  same  features,  together  with  the 
remains  of  two  other  cell-divisions,  neither  of  which  reach  to  the  exterior 
walls  of  the  graptolite ;  and  the  one  on  the  right  hand  shows  the  narrow 
extremity  just  before  joining  the  axis. 

These  sections,  together  with  numerous  other  longitudinal,  transverse 
and  oblicjue  sections,  compel  us  to  conclude  that  this  graptolite  pOBsesaee 
a  filiform  central  or  sub-central  apparently  solid  axis ;  and  that  the  cclU 
partitions  originate  from,  or  are  joined  to  this  axis.  Thcso  cell-partitions 
appear  to  consist  of  triangular  plates,  which  have  an  uneijually  arching  or 
convex  upper  surface,  and  a  concave  lower  surface.  This  form  of  cell- 
partitions  would  leave  the  alveoles  to  commnnicate  at  their  bases  with  t 
common  body  on  each  side.* 

In  some  forma  having  cellules  of  this  character,  as  in  tf .  bieornu  pro 
there  is,  in  the  flattened  stipes,  an  external  ridge,  as  if  indicating  the  joi 
tion  of  die  axis  with  the  external  walls.  But  in  examples  where  this  a 
exteodfl  beyond  the  celluliforous  portion  of  the  stipe,  it  is  compre 
having  the  aspect  of  a  flattened  cylindrical  filiform  body.  It  baa  0(r 
appearance  of  having  been  fiat,  or  laterally  extended  within  the  body  of 
the  stipe. 

In  the  ordinary  forms  of  graptolites  the  orifice  of  communioation  between 
the  cellule*  and  the  common  body  b  usually  round,  oval,  or  quadrangnUr; 


■  Tbc  cclUpBitltloni  to  Ihia  form  of  graptolilvsare  raprcBenled  m  lha]'>|ii'^c  ^" 
la  tbi  lolii!  ipcclmens  eiatnjiuid,  dd  plaic  A,  flg.  9 ;  whcrv,  ourring  gcnily  downffardf 
«a  Uielr  citcrlor  mar|:lu>  f^om  the  upper  edge  of  the  orlSev,  ibcj  turn  marc  abrnui' 
towaida  tlie   aiii,  whM*   lh«  c«Blral   pcrtSoa  exleods   obllqueljr  to  tlifiisi*,  Ivavli 
tumA  aich  abOTe,  which  gnduall/  beaomet  anealar  at  it  approaolK*  lln  uia. 
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mi  Uiis  appears  to  be  true  of  all  the  species  with  a  single  range  of  cellules, 
and  also  of  the  ordinarj-  forms  of  those  with  two  ranges  of  cellules,  where 
fiu  cmmmon  body  is  divided  bj  a  longitudinal  axis. 

In  lietioUtei,  where  there  is  no  well-marked  division  limiting  the  com- 
nm  body,  the  union  of  the  cellules  with  it  is  not  so  well  defined;  nor 
does  tJMre  appear  to  be  in  those  forms  a  continuous  cell-partition:  the 
flBDoles  open  in  a  quadrangular  aperture,  which  is  a  little  oblique  to  the 
transveise  diameter. 

lo  tbose  graptoUtes  with  the  simple  transversely-ova!  orifices  in  the  test, 
W  G.  hicorrtU,  the  arrangement  of  the  common  body  and  the  communica- 
tioQ  of  the  cellules  differ  from  all  the  other  forms.  There  is  an  apparent 
double  corarounication  with  the  common  body,  giving  not  only  the  usual 
bilateral  arrangement  of  the  parts  generally,  but  a  bilateral  arrangement 
tS  Die  parts  in  the  individual  alveoles. 

The  external  orifice  of  the  cellule  in  graptolites  is  extremely  variable  in 
fbrm,  and  initsrelativedirectiontothebody  of  the  cellule,  and  to  that  of  the 
gBUaral  tjot.  In  a  large  proportion  of  the  species,  the  aperture  is  oblique 
to  ttui  axis  of  the  cellule,  a  little  expanded,  and  thickened  at  the  margin. 
^Rie  lower  or  posterior  edge  is  often  prolonged  into  a  mucronate  point  or 
Cxponmon.  This  feature,  combined  with  the  various  degrees  of  curvature 
■t  or  near  the  aperture,  produces  a  great  diversity  of  external  expression 
a  the  orifice. 

In  Q.  nitidua,  plate  i,  and  in  ff.  limiUB  and  (?.  ftrtmnw,  plate  ii,  the 
plaae  of  the  orifice  ia  nearly  rectangular  to  the  axis  of  the  cellule ;  while 
in  ff.  bifiduM,  G.  peanatulut,  and  others,  the  margin  is  produced  into  a 
stnmg  mucronate  extension.  In  G.  octobrachiatus  the  line  of  the  cell- 
Bur^  makes  an  angle  of  more  than  90°  with  the  axis  of  tbe  cellule. 

In  mature  individuals  of  Q.  CUntonenms  the  upper  part  of  the  cellule  ia 
re-cnrved,  and  the  orifice  opens  downward  nearly  at  right  angles  to  the 
gCDGral  axis,  having  a  slight  spreading  and  thickening  of  the  border.  In 
leas  matorv  individuals  the  orifice  is  apparently  angular,  and  opens  upward, 
uliilc  the  plane  of  the  aperture  makes  less  than  a  right  angle  with  the 
direction  of  the  general  axis.  It  would  appear  that  in  the  progress  of 
growth  the  cell-walls  arc  continued,  gradually  contracting  above,  and,  after 
hiimimiiiji,  &ee  firum  the  adjacent  collule,  form  a  slender,  graduiUly  curv- 
^^^^e,  which  in  mature  individuals  has  its  orifice  directed  backward. 
^^^Kptitdroffraptut,  the  fbrm  of  the  orifice  and  outline  of  the  aperture 
^^^b  variations  similar  to  those  of  the  simple  uniserrate  graptolitea ; 
bottone  species  show  modifications  in  the  form  of  tiie  cellule  which  do  not 
accord  vith  the  more  simple  forms.  In  Dicti/onema,  the  cellules  ju^  not 
ivilj  kaavB ;  the  orifices  are  marked  by  a  prominent  mucronate  extension, 
•sd  BppATCDtiijr  simulate  the  more  common  forma  of  graptolites.  (Fig.  5, 

flats  B.) 


30  CAITADtAN   FOSSILS. 

In  the  bi-colluliferou8  species  tlie  corapreased  speciraena  present 
plane  of  the  orifice,  sometimej  rectangular  to  thu  general  axis,  somcti 
witli  the  outer  margin  a  little  advanced,  making  an  acute  angle  with 
axis  of  the  cellule,  while  sometimes  the  plane  of  the  mar^n  of  the  apci 
ia  rectangular  to  the  tuas  of  the  cellule,  or  rarely  makes  with  it  an  ohtuse 
angle.  The  cellules  of  Rethgraptna,  which  have  not  yet  afforded  means 
of  satisfactory  examination,  apparently  have  their  orifices  nearly  rect&&- 
gular  to  the  general  axis  of  the  stipe. 

In  one  of  the  forms  of  the  bi-cellaliferoua  graptolites  the  cellulea  are 
8uh-elliptical  tubes,  with  an  orifice  of  correaponding  form,  without  o-Ytension 
beyond  a  alight  thickening  or  callosity  at  the  margin  of  the  orifice.  The 
plane  of  the  ccU-aperture  in  this  one  makca  an  obtuse  angle  mth  the 
direction  of  the  general  axis. 

In  forms  like  Q.  bicomis  the  external  orifice  ia  transversely  oval,  with 
or  without  a  projection  and  thickening  of  the  teat  from  the  cell-partition 
above  the  orifice,  or  extension  of  the  test. 

i.  Ornaments  of  the  Te$t. — The  compressed  condition  in  which  the 
graptohtes  usually  occur  ia  unfavorable  to  the  preservation  of  any  minute 
surface-markings,  or  ornaments  of  the  test. 

In  many  of  the  species,  fine  striie,  parallel  to  the  margins  of  the  cell- 
apertures,  ai-e  perceptible,  and  in  the  larger  number  of  species  this  mark- 
ing is  all  that  is  preserved.  There  ia  sometimes  a  granular  appearance 
of  the  surface,  but  I  have  not  been  able  to  satisfy  myself  that  this  ia  the 
actual  surface-texture  ;  it  may  be  a  condition  induced  by  mineraliEation. 
In  a  few  examples  tliere  is  a  row  of  minute  pustules  at  the  base  of,  and 
corresponding  to  the  cellulea. 

The  stems  and  hrauches  of  Detidrograptus,  Callograptut,  and  Dictj/th 
nema  are  irregularly  striated.  In  typical  species  of  JUti»lite»  the  test 
b  finely  reticulate  ;  while  In  the  species  from  the  Quebec  group,  this 
texture,  if  existing,  ia  ao  fine  as  not  to  bo  readily  resolved  by  an  ordinary 
lens.  The  surface  however  haa  not  the  appearance  of  entire  smootlmcss, 
as  in  most  of  the  ordinary  graptolites. 

The  chief  ornaments  of  these  bodies  are  the  mucronate  extensions 
the  test,  usually  from  the  lower  margins  of  the  cellules,  but  sometii 
from  the  upper  margins.  In  ordinary  forma  of  the  spocios,  with  sinj 
and  with  double  ranges  of  cellules,  the  mucronate  or  setiform  extonni 
are  usually  from  the  lower  extremity  of  the  cell-aperture,  as  illustrated  in 
fig.  29. 

In  all  those  forms  of  which  ff.  incomii  may 
these  processes,  when  existing,  are  exteuaiona  i 
tore,  80  far  as  observed  (pi.  A,  figs.  1,  8,  9) 
character  of  fig.  20,  plate  A. 

In  Bomc   species,  as   (7.   qaadriiaucrunataa  (plate  xiii),  there 


3  regarded  as  tlie  typo, 
the  test  above  the  aper- 
or  as  in  species  of  tba. 
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point  extending  from  each  angle  of  the  cellule  ;  as  aleo  in 
0.  Uttit  of  Barrandc  ;  except  that  in  the  Canadian  species  these  appen- 
dages are  more  rigid. 

In  Phyllograptut  ti/pua  and  P.  Uicifuliua,  these  processes  are  apparently 
the  extension  of  the  angles  of  the  cell-partition. 

The  cellules  of  Dendrograptui,  Callograptux,  and  Dictyoneina  some- 
thnes  show  mucronate  extensions  from  their  outer  margins.  In  Jtetiolites 
the  cellules  sometimes  terminate  in  a  plain  margin,  and  in  one  species  the 
dirisions  are  extended  in  short  strong  mucronate  points.  (Plate  B, 
G^.  5  and  21,  and  plate  xvili,  fig.  6.) 

All  the  species  of  lietiograplui  have  the  margins  of  the  stipes  gar- 
fliflhpi)  irith  slender  mucronate  points,  corresponding  to  the  cellules,  and 
extending  almost  rectangularly  to  the  axis.   (Plate  xiv,  6gs.  6-9.) 

These  ornaments  are  not  always  uniformly  developed  in  the  same 
ipectes,  or  even  in  the  same  individual.  In  the  larger  proportion  of 
BpeoimcQS  of  O.  ramogus,  the  margins  of  the  cellules  are  apparently 
plain ;  but  in  the  cellules  of  the  simple  part  of  the  stipe  we  sometimes 
fliid  n  ri^d  mucronato  point,  prolonged  from  the  upper  margin  or  limit  of 
the  ccll-aperture.  (Pinto  A,  fig.  20.)  In  <T.  aexlane,  the  mucronate 
point  is  half-way  between  tho  two  cell-apertures, 

lu  specimens  of  G.  sextans,  and  in  some  allied  forms  from  the  Hudson 
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River  foniuition  at  Marsouia,  Canada,  the  stipes  and  cellules  are  le^B 
fiillj  developed  than  in  those  of  the  same  species  from  Norman's  EliII  near 
Albany,  while  the  mucronate  extensions  from  the  cell-apertures  are  more 
oonapicuDus.  I_ 

Besides  these  ornaments,  there  is  on  each  aide  of  the  radicle  or  imli|^| 
point  at  the  base  of  most  of  the  diprionidian  species   of  graptolite3,flH 
Bmall  process,  varying  in  length,  and  usually  directed  downwards.     TheK^ 
processes  are  usually  short,  but  often  considerably  extended;  in  some  spe- 
cies they  are  very  slender,  while  in  others  they  are  strong  and  rig^d. 
In  G.  priitis  they  are  frequently  seen  as  short  slender  processes ;  while 
in  G.  bieornis  they  are  rigid,  strong,  and  slightly  curving.     In  G.  ant^n- 
nariiig,  a  congener  of  the  latter,  they  are  long  and  slender  setiform 
appendages.     In  one  species  of  Retiograptui  they  are  slender  aelil 
processes,  directed  downwards. 

In  no  species  of  Phyllograptua  have  such  appendages  been  obaen 
nor  have  they  been  seen  at  the  bases  of  the  stipes  of  Retiolitet. 


\  TV. — MODE  OF  REPEODOCTION  AND  DEVELOPMENT  IN  THE  GBAPTOLTriB 


As  already  remarked,  the  graptolitea  proper  are  now  generally  refer! 
by  authors  to  the  Rodiata;  while  some  forms  which  I  include  in  I 
family  have  been  heretofore  regarded  as  reticulate  bryozoans,  or  i 
gonians.  The  nearest  analogues  in  the  recent  fauna  appear  to  be  amOBg 
the  group  Pennatulidse,  or  in  the  Sertularidie  ;  but  in  all  these  there  is 
no  absolute  identity  in  the  modo  of  development  or  character  of  cellulett 
so  far  as  my  observation  has  extended.  ^H 

In  nearly  alt  the  true  bryozoan  forms  among  fossils,  we  have  the  me^H 
of  tracing  the  relations  and  analogies,  both  in  manner  of  growth  a^H 
reproduction,  throughout  all  the  successive  geological  periods,  and  in  th« 
present  fauna.      It  becomes  therefore  more  difficult   to  discover  such 
analo^es  for   the  Graptolitidie.  since  the  graptolitcs   proper  disappear 
from  existence  in  the  Silurian  period  ;  and  the  latest  form  of  Graptoli^ds 
(^Dintyoiiemii)  is  not  found,  so  for  as  now  known  to  me,  in  Americui 
strata,  at  a  lat«r  period  than  the  Hamilton  formation  or  Middle  DevonA 
From  ^is  cause,  iho  mode  of  growth  aud  development  are  not  so  r 
understood  as  in  those  families  which  can  be  traced  throughout  the  g 
lo^eol  series,  and  still  find  their  analogues  in  the  present  seas. 

In  1858,  I  l^d  before  the  American  Association  for  the  Advancea] 
of  Science  a  notice,  with  some  illustrations  of  graptohtc  stipes, 
what  I  then  regarded,  and  do  still  regard,  as  the  reproductive  celb 
ovarian  vwicles.    Theee  cells  first  apiiear  as  small  ovate  buds  upon  \ 
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sargtns,  projecting  but  little  beyond  tbo  regular  cellules,  and,  becoming 
■.■i.l.i-;;'>l,  form  elongated  eacs  with  swollen  extremities,  wbicii  are  finallj 
<  '.nt ;  and  then,  as  I  suppose,  discharging  the  ovules  or  germs,  are 
^r^iiiiiill^-  absorbed  or  dissipated. 

Altbi'iij^i  these  sacs  are  distinctly  defined,  tliej  have  scarcely  any 
tpparciit  substance,  except  along  the  lateral  margins,  which  are  limited 
br  a  filirnrm  extension  resembling  the  solid  axis  of  a  graptoUte.  There 
tre  UlcewLie  oumeroua  fibres  of  this  kind  traversing  the  sacs ;  aud  tliese 
wmediDea  remajn  attached  to  the  original  stipe  afler  the  other  parts  are 
•FfArated.  In  one  example,  we  have  concluetve  evidence  that  they  are 
cauiipct«d  with  the  solid  axis' of  the  parent  stipe.  The  gradations  of 
devi^pment  in  these  sacs  may  be  studied  in  tho  fignros  6-9,  plate  B. 

In  the  specimen  fig.lO  of  the  same  plate  the  ordinary  ccUulca  are  removed, 
■ad  tho  fibres  ore  still  seen  joined  to  the  axis,  showing  the  origin  of  the 
leproductive  saca.  lu  most  specimens  bearing  these  sacs,  the  cellules  of 
tiie  stipe  are  so  obscure  that  the  species  cannot  be  dotennined ;  but  in 
fig.  9  we  find  them  attached  to  a  well-marked  stipe  of  (?.  Whitfiddi. 

This  mode  of  reproduction  in  the  graptolites  shows  much  analogy  with 
the  Uydroidoa,  and  would  indicate  the  sertularians  as  their  nearest 
Htalogues.* 

Upon  the  surges  of  the  slate  where  these  bodies  occur,  there  are 
BUDerDiu  graptoliljc  germB,  or  young  graptolites  of  extremely  minute 
propfirtions,  ranging  from  those  where  the  first  indications  of  their  form 
QUI  be  discovered,  Uirough  successive  stages  of  development  till  they 
bare  assumed  the  determinate  characters  of  the  species. 

In  several  examples,  these  miimte  germs  have  been  detected  near  to 
lad  in  contact  with  the  reproductive  sac ;  and  in  one  case,  there  is  but  a 
kairVbreadth  between  one  of  the  fibres  of  the  sac  and  one  of  the  oblique 
processes  at  the  base  of  the  germ.  It  cannot  be  said  that  we  have 
detected  the  gcnn  actually  witliin  the  sac ;  but  the  numerous  young 
iLdividuali  lying  near  them,  and  upon  the  surfaces  of  the  same  lamina, 
gfier  very  good  arguments  for  supposing  that  they  have  been  thus  derived. 

Tho  earliest  defined  form  which  we  observe  ia  the  young  graptoUteo 


•  la  tba  neent  Strltdaria  and  Campinularia  wa  find  OTitri&D  TesicleB,  In  whioh  a 
HBbu  of  i>tu1m  ma;  b«  «iiclo»t4  in  a  commoa  enielope.  Tb«ie  Ttaiclei  are  developed 
4laag  the  itde  of  a  alipe  or  braDcb,  and  tlie  otuIcb  are  ofteii  arranged  along  a  cealral 
aib,  »ch  one  coinmaatcatiDg  nilb  Ibe  coanioa  axis  of  the  loopbyte.  [Jas.  J.  LUter, 
PtiUvphtcal  TVantactiotu,  1934,  pp.  360-388,  pi.  ii.  Cited  alao  hj  Dana,  "  Struclurt 
«a  OuMlfiflion  ^f  ZwiqiAirf**.''] 

Prof.  McCo;  bx  staUd  (firtlwA  Pulaotme  WotnU,  p.  4)  that  be  hu  Ibund  near  ih« 
bM*  orUiB  ceilulei  uf  KrHptotilea,  a  trnnirei^e  parlitlon  or  diaphragni,  similar  to  nliat 
may  ba  obteircd  in  some  sertularians,  aod  wbicb  he  regards  as  proTint;  glmiltir  rcla- 
Ma*;  bol  1  bar*  ael  dlscoTarcd  in  anj  American  speciment  etldence  of  lucb  cell- 
dlaphngia*. 
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consists  of  the  initial  point  or  radicle;  a  diver^g  process  of  aimilar 
character  on  each  side,  but  not  quite  opposite ;  a  longitudinal  axis  of 
greater  or  leas  extent ;  and  a  sac-tike  covering,  or  thin  pellicle  of  grapto- 
litic  test,  which  has  scarcely  assumed  the  form  of  cellules,  but  which  is 
most  extended  in  the  direction  of  the  common  body  along  the  solid  axia. 
This  little  sac  contains  the  germ  of  tho  zoophyte,  which,  extending  itself 
as  the  common  body  in  its  canal  along  the  axis,  gives  origin  to  the  budding 
which  develops  the  successive  cellules  and  the  gradual  building  up  of  the 
stipe. 

The  earliest  condition  of  development  is  illuatp,ted  in  fig.  12  of  plat«  B." 
At  a  farther  atage  of  development  we  have  the  form  better  defined,  as 
in  fig.  13,  where  the  germ  has  assumed  the  general  aspect  of  (?.  pristU, 
the  slender  lateral  processes  being  rectangular  to  the  axis. 

On  the  left  hand  of  fig.  8,  and  at  the  third  reproductive  sac  below  the 
top,  there  are  two  germs  visible,  close  to  the  sac,  where  the  connection 
bstween  one  of  these  and  the  fibre  is  nearly  complete.  The  same  is  shown 
in  the  enlarged  fig.  11. 

In  figure  14  we  have  the  germ  of  another  form,  which  is  unequally 
developed  on  the  two  aides.  Figure  15  (represented  of  the  natural 
size)  appears  to  be  of  the  same  apocies,  having  reached  a  more  definite 
form.  Figure  16  is  an  oval  tlisc,  of  which  several  more  or  less  defined 
specimens  have  been  found  among  the  young  graptolltes,  but  I  have  not 
been  able  to  trace  it  to  any  known  mature  form. 

The  specimens  figs.  17  and  18  appear  to  be  the  young  of  Cf.  bicomitf 
or  of  a  aimilar  form.  In  one  the  body  is  narrow,  without  marks  of  celli 
and  the  solid  axis  ia  not  extended  above  the  common  body,  being 
ably  broken  off.  In  the  other  there  is  a  greater  e.xpansion  ( 
common  body,  but  no  cellules  are  visible,  and  the  central  portion  of  the 
substance  is  more  dense,  while  towards  the  margin  it  is  extremely  thin ; 
the  aohd  axis  is  extended  beyond  the  stipe,  and  the  lateral  oblique  pro- 
cesses are  <iuite  perfect.  This  germ,  with  its  axis  and  common  l>ody,  had 
not  begun  to  develop  the  cell-apcrturca  on  its  mar^s,  which  may  be 
seen  at  a  later  period. 

In  nearly  all  the  young  graptotitea  there  is  an  extension  of  the  common 
body  along  the  axis  above  tlie  incipient  cellules.  This  ia  observed  in  the 
figures  referred  to  and  in  the  young  of  G.  ramosu8t  shown  flix  tim( 
enlarged  on  plate  A,  fig.  21. 

Although  I  have  found  none  of  the  monoprionidian  forma  with 
ductive  sacs  attached,  I  have  novertbelesa  observed  what  appear  to  be 
young  of  some  of  these  apecies,  having  an  aspect  similar  to  tho  others, 


*  All  tbe  apeclmens  of  g«rms  or  jouag  grnjiioilU*  an  six  limci  enlarged, « 
fig*.  11  und  11. 
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except  iu  carrying  the  developmeat  upon  one  side  only  of  the  solid  axis. 
An  illuatratioo  of  one  of  these  forms  is  given  in  fig.  10,  plate  E,  showiBg 
fte  base  irregularly  divided.  These  forms  caimot  be  referred  to  any 
botni  mature  species. 

This  mode  of  development,  illostrated  in  numerons  specimens,  cim  be 
leadily  underetood  in  the  simple  stipes  whether  of  the  moooprionidian  or 
fipriooidian  character.  Admitting  that  the  examples  given  (iimish 
nidenco  of  the  mode  of  reproduction  of  the  diprionidian  forms,  or  those 
ef  d»e  Bub-genus  IHpiograftiis,  where  we  have  a  range  of  cellules  on  each 
of  k  solid  axis,  it  is  easy  to  perceive  how  the  germ  of  an  analogous 
i  may  develop  from  its  initial  point  two  series  of  cellules  upon  a  stipe, 
re  the  parts  diverge  in  opposite  directions  from  the  common  origm  or 
ol  point.  One  step  farther  in  this  direction  will  give  us  the  four-stiped 
a,  where  the  germ  of  the  common  body,  with  its  additional  elements 
af  rabdiviHion,  produces  the  quadripartite  frond ;  and  so  onwards,  until 
we  have  the  numerously-branched  fronds  and  the  branching  stipes. 

In  aU  these,  the  germ  in  Us  incipient  development  will  differ  very  Uttle. 
It  mty  consist  of  the  radicle  or  initial  point,  with  the  solid  axis,  and  the 
mon  body,  separated  into  two,  four,  eight,  or  an  indefinite  number  of 
diTtrions,  each  one  bearing  its  solid  axis  and  common  canal.  These  sub- 
£nrioiia  sometimes  all  take  place  near  the  origin,  which  is  always  central ; 
■nd  the  diviffions  continue  simple  throughout,  or  do  not  biinrcate  afWr 
Uiej  commence  to  develop  cellules. 

In  others  the  stipes  are  again  divided,  and  this  subdivision  is  only 
Emited  by  the  extent  of  the  frond.  In  all  these  fronds  the  parts  are  always 
arranged  symmetrically  or  bilaterally  on  the  two  sides  of  the  initial  point ; 
ai  bfts  been  illustrated  in  the  preceding  pages. 

Throughout  all  the  monoprionidiau  forma,  or  those  illustrated  on  the 
fitst  twelve  plates  of  this  memoir,  we  have  only  modifications  of  the 
ampleat  form  of  development  shown  in  the  species  of  plates  i  and  ii.  Wliere 
tiw  ^vi^ons  at  the  base  become  more  numerous,  (and  indeed  in  the  four- 
stiped  species,)  we  find  a  thick  corneous  teat,  of  the  same  substance  as  the 
other  parts  of  the  graptolite,  uniting  the  bases  of  the  stipes  and  continuing 
■loDg  their  mar^ns.  This  plate  has  a  greater  or  less  development,  not 
ilwsys  corresponding  to  the  size  or  extent  of  the  stipes.  It  is  sometimes 
absent,  apparently  from  accldont,  and  some  of  the  four-stiped  species  are 
not  known  to  possess  it ;  while  it  has  never  been  observed  in  any  of  the 
qwcies  wliere  the  stipes  are  properly  branched,  or  divided  in  the  celluli- 
fenms  parts  of  their  length. 

The  interior  of  this  corneous  disc,  previously  described  as  apparently 
eompoeed  of  two  phites  of  the  test,  has  probably  been  occupied  by  some 
•  aoAer  Kubstonce,  which  may  have  been  an  extenaon  of  the  common  body,  or 
baT«  bsd  in  some  degree  the  character  of  the  common  body  of  the  stipe. 


The  development  of  the  cUprionidian  forme,  aa  deduced  from  t.he  jtmug 
graptolites  which  we  find  associated  with  the  reproductive  c«U-beaniig 
8tipee,  would  show  that  these  forms  of  graptolites  exist  ae  siugle  and 
simple  independent  stipes  from  the  commencement  of  their  growth. 
^Tevertheless  I  conceive  that  both  liefioUtes  and  RetiograpUit  may  have 
C.^ted  in  compound  fronds,  having  their  origin  from  a  central  point  not 
unlike  in  the  commencemeut  to  QraptolUhitg  Logani,  but  without  the 
central  disc-  These  fronds  were  probably  concavo-convex,  as  were  the 
individual  stipes.  The  solid  asis,  instead  of  being  central,  is  placed  extei^ 
ually  along  the  centre  of  the  convex  or  outer  side  ;  and  the  cell-divi^oiu 
on  that  side  reach  to  and  join  it ;  while  on  the  upper  or  concave  side  the 
cell-divisions  do  not  reach  the  centre,  leaving  a  space  for  the  commoo 
body,  which  has  been  shown  by  Barrande  and  Geinitz  to  produce  a  ce&tnl 
longitudinal  prominence. 

In  these  forms  the  mode  of  development  has  been  similar  to  that  alreadjr 
esplained,  tlio  modification  being  chiefly  in  the  external  position  of  thfl 
axis  and  the  joining  of  cell-divisions  with  the  axis  on  one  ade ;  leaving 
the  common  body  in  a  somewhat  triangular  form,  from  which  the  alveolus 
are  developed  on  either  ^de. 


Fig.  30. 


Fig  31. 
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WhetiMfr  tlje  Philloijrnptut  existed  as  simplo  stipes  with  four  ranges  of 
ecDnlcA,  or  in  a  compound  arrangement  as  in  Retiotji-aptus.  the  moiie  of 
devclojwiout  has  been  similar:  either  the  germ  with  its  initial  [loint 
4cTeIo{iC(l  ft  single  stipe  with  four  ranges  of  cellnlos.  or  the  same  clonicnta 
£rst  subdivided,  and  each  division  gave  oiigiu  to  its  stipe  through  the 
oanmon  body. 

In  regard  to  the  development  of  the  cellules  in  the  different  parts  of 
the  graptolitc,  we  observe,  as  a  uniform  feature,  their  lesser  development 
towards  Uic  base  of  the  stipe.  In  all  tlie  monoprionidiao  forma  this  char- 
acter is  particularly  observable ;  and  in  a  few  species  the  earlier  cellules 
■n  raised  in  a  scarcely  perceptible  elevation  above  the  general  surface  of 
tlie  common  envelope.  Indeed  in  a  few  instances  it  is  impossible  to  ascer- 
tuQ  satisfactorily  whether  these  earlier  prominences  are  expanded  into 
open  ccUulcs.  As  the  stipe  is  extended,  they  become  gradually  more  and 
more  prominent,  until  towards  the  middle,  or  oftener  perhaps  nearer  the 
iSstat  extremity,  their  greatest  degree  of  development  is  reached.  In  some 
tfttoum  tlm  takes  place  near  tbo  base,  and  in  the  more  elongated  stipes 
Acre  is  no  sensible  increase  thi-oughout  a  great  part  of  their  length,  and 
tbe  two  margins  of  the  stjpe  are  essentially  parallel.  Towards  the  distal 
extremity  there  is  a  gradual,  or  often  a  more  abrupt,  diminution  in  the  size 
of  the  cellules,  and  a  few  of  the  last  ones  are  much  smaller,  until  the  ter- 
minal cellule  is  sometimes  soon  in  a  partially  developed  condition  between 
die  common  body  and  the  pai-tition  of  tlie  preceding  cellule. 

The  same  condition  of  dovelo])ment  in  the  cellules  ia  true  of  the  diprio- 
nidian  forms,  as  is  shown  in  some  degree  in  G,  prUtiniformia,  jilate  xiii, 
but  more  especially  in  the  accompanying  figures  of  G-  priith  and  Q. 
Whitfeldi,  the  last  of  which  shows  tlio  higher  cellules  diminished,  so  as  to 
ocsitnict  the  width  of  the  stipe  above  (figs.  30  and  31,  p.  3C). 

In  JlHiuH(e»  and  ItetiograptuB^  the  full  development  of  the  cellules 
MIem  place  below  the  middle  of  the  length  of  the  stipe,  while  they  are 
leas  developed  towards  cither  extremity.  In  some  species  of  Retiolite9, 
tndDdiiig  one  from  thu  Clinton  formation,  the  cellules  acquire  their  greatest 
derelopmont  near  the  base,  and  the  margins  are  essentially  parallel  for  the 
greater  part  of  their  length. 

In  Phfllograptut,  the  lesser  development  of  the  cellules  at  the  base  of 
Ae  stipe  is  a  marked  feature.  They  increase  rapidly  towards  the  middle ; 
•ad  their  greatest  development  ia  aomotimos  above  and  sometimes  below  the 
mddJc,  Imt  in  all  cases  becomes  rapidly  less  towards  the  apex. 

Id  Datdroijraptua,  where  we  have  a  stout  stem  without  cellules,  the 
brftDcliGs  usually  begin  at  some  distance  above  the  base  i  and  in  their 
lower  part  they  have  scarcely  the  apijcaranec  of  being  cellulirurous  ;  ui 
dw  onddle  of  their  extent  the  cellules  become  more  distinct,  and  so  far  oa 
NO  bo  obaorved  they  arc  less  developed  towards  the  extremities. 


§  V. — MODE   OF   BKTSTEXCK. 

The  numerous  indinduals  of  entire  op  nearly  entire  fi-onde  illiistra 
in  this  tnemoir,  as  well  as  large  tiiimbers  of  others  examined,  serve  t<i  g 
a  prettj  clear  idea  of  the  general  form  of  the  true  Graptolttea,  as  n 
B8  of  their  congeners  of  the  same  fkmily.  Notwithstanding  the  preaei 
of  the  radicle  or  initial  point  observable  in  so  many  species,  it  (" 
afiiiird  evidence  of  attachment  to  the  sea-bottom  or  to  some  other  t 
stance,  at  least  in  tho  mature  condilion.  In  all  the  monoprionidian  for 
however  mnch  or  Tittle  extended  the  radicle  may  be,  it  is  always  amoc 
and  taperinj^  to  a  point.  In  many  of  these,  and  more  especially  in  t 
with  a  central  disc,  this  radicle  is  reduced  to  a  minute  protuberance,  4 
is  often  scarcely  or  not  at  all  perceptible. 

The   same   is  essentially  true  of  the  greater  number  of  diprionitfl 
forms  examined.     In  these  the  solid  axis  is  sometiniea  extended  hcj\ 
the  base  of  the  etipo,  and  tonninated  as  if  broken  off  abruptly ;  ^ 
there  is  often  a  slender  oblique  process  on  each  side  of  the  haae. 

In  Jtetioffraptug  and  Phyllograptua  there  la  not  the  same  evidcnof 
oompletcneas  at  the  base  of  the  radicle.  The  lower  termination,  wliei 
can  be  fiUly  examined,  is  broken,  as  if  there  bad  been  a  further  conttii 
tJon  of  this  part,  though  it  exliibits  no  enlargement.  I  have  iiiFerrcil  ^ 
all  theae,  like  tho  example  of  Retioffraptug  -eucharis  (fig.  9,  pi. 
have  constituted  parts  of  a  similar  compound  body,  and  are  but  the  a 
rated  stipes  of  the  frond.  If  this  he  true,  their  mode  of  existence  ii 
unlike  the  other  species  with  compound  fronds  and  a  central  disc. 

In  G.  bicornis  the  extension  of  the  solid  axis  below  the  base  of  the  a 
is  not  always  preserved ;  but  when  it  is  entire,  we  find  two  strong,  dJrer^ 
and  slightly  curving  processes  or  spines  from  the  base,  having  ( 
terminations.  Somotlmes  a  disc  or  bulb,  of  the  same  substance  as  tlio  b 
extends  between  these  spines,  and  iu  the  compressed  condition  envcltq 
a  few  of  the  lower  cellules,  as  shown  in  fig.  17,  plate  A.     Some  o 
phases  presented  by  the  basal  extremities  of  this  species  are  showi^ 
figs.  13,  15, 16,  and  17  of  the  same  plate. 

'ITic  expanfflon  at  the  base  of  this  species  has  tho  same  general  npi 
ance  as  the  central  disc  of  t?.  Jvo^oni,  Q-~Headl,  and  others;  ehowiugfl 
this  sort  of  development  of  the  substance  \i  not  alone  characteristic 
those  frinna  having  several  stipes  united  at  tite  base.     In  other  exais 
tbiA  basal  oiqiansion  is  contracted  iu  sucb  a  manner  as  to  give  a 
form  to  the  lower  exti-emity  :  Itut  iu  all  these  gradations,  the  vawr^ 
this  part  are  entire  and  unbroken. 

We  have  seen  that  the  youngest  forma  of  the  diprionidbn  gn 
thoac  which  we  may  suppose  hod  but  reconUy  escaped  from  tlio  r 


ORAPTOLITBS.  39 

tiw  sac,  arc  ftimislied  with  the  minute  rsKticle-like  appendage  or  extenaon 
rf  the  solid  axis,  as  well  as  the  obUquc  lateral  processes  like  tentacula ; 
aui  the  oouditiou  of  these  parts  does  not  seem  to  have  been  e§sentially 
ibaugod  during  any  subsequent  period  of  their  growth.  While  the 
'extcQsioti  of  this  slender  suhd  axis  does  not  seem  of  sufficient  strength  lo 
larc  formed  the  base  of  attachment  to  the  sea-bottom,  it  maj  have  been 
Eofficicmt  to  mmtatu  connection  with  other  parts  of  a  compound  frond. 

For  all  those  apecies  with  a  single  range  of  cellules,  as  well  as  for  some 
with  a  double  ranjie,iDc\niliRg  Metiolites,  JiftioffraptuSf  ani  Phiflloffraptm, 
I  concoivo  that  wo  have  already  shown  a  amilar  plan  of  development  and 
k  onirorm  roodo  of  existence ;  and  we  are  constrained  to  believe  that  all 
Umsu  forms,  in  their  mature  couditiou,  were  &eo  floating  bodies  in  tha 
Silurian  9cas. 

In  regard  io  another  group  including  Dendrograptua,  Callograptui, 
and  Diriyonema,  as  well  as  one  or  two  other  forma,  we  have  some  evidence 
indicative  of  a  different  mode  of  existence.  The  stems  of  Dendrogrttptut 
ire  enlarged  towards  their  baso,  and  sometimes  present  a  sudden  expansion 
or  balb,  which  I  have  Inferred  may  be  the  baae  or  root,  once  attaehed  to 
anntlier  substance  or  imbedded  in  tlic  mud.  The  general  form  of  the 
S[«cies  eondticea  to  the  belief  that  they  wore  fixed  to  the  sea-bottom, 
tbougli  |io*3i!i!y  this  basal  expansion  may  have  resembled  that  of  Griiptolir 
l&iu  bicornia.  In  most  of  the  species  described,  the  lower  cxtremit)>-  is 
imperTect,  and  its  termination  unknown. 

In  those  which  I  have  termed  CallograpttiB,  the  basca  of  the  fronds  are 
imperfect,  but  indicate,  according  to  analogy,  a  radicle  or  point  of  attach- 
ment like  Dtndrograptua.  In  the  more  nearly  entire  forms  oi Diclt/ontnia 
known,  we  have  not  been  able  to  observe  the  base ;  but  from  their  eimj- 
laii^  in  form  and  mode  of  growth  to  Feneitdla  and  lietepora,  we  have 
ioferred  their  attachment  cither  to  the  seorbottom  or  to  foreign  bodies. 

Nearly  all  these  forms  occur  in  rocks  whore  there  are  few  of  the  larger 
fivaals  of  any  kind  except  the  graptolltes ;  bo  that  there  is  little  chance 
(f  Sniling  their  bases  attached  to  shells  and  corals,  as  we  do  those  of  the 
It^roKUDB,  even  if  they  had  thus  existed.  The  JHetyonento!  of  the 
'Hogars,  Upper  Ilelderberg,  and  Ilamilton  groups  do  occur  in  strata  which 
'wMun  large  numbers  of  other  fossils;  but  we  have  no  evidence  of  their 
Iwing  been  attached.  It  is  only  from  then-  general  form  therefore,  and 
fiaa  their  analogy  with  other  bodies,  that  wc  infer  that  these  genera  may 
We  been  attached  to  the  sea-bottom  or  to  some  objects  during  their 

We  admit  therefore  that  the  family  of  Graptolitids,  as  now  extended, 
Buy  include  both  five  and  fixed  forms. 


CANADIAN  FOSSILS. 


§  VI. — GENERAL  CHARACTERS  OF  THE   FAMILY   OF  QBAPTOLmDS ',   ' 

REFERENCE  TO  THE  DISTINCTIVE  FEATURES  OF  THE  OEXERA,  AS  KNO^I 
IN    THE    QEOLOQICAL    F0BMATI0N3    OF    CANADA    AND    THE    CNIl 
STATES. 

In  tbe  first  aeetion  of  tLia  meraoir,  I  have  retnarked  upon  the  natn 

and  gCEGral  form  of  the  graptolites  proper,  and  the  allied  genera  which  I 
regard  aa  belonging  to  the  same  family.  The  large  accession  to  the 
number  of  species,  and  the  great  varictjr  of  new  forms  added  to  thow 
formerly  known,  require  an  extcndou  of  the  characters  heretofore  ^vei 

The    numerous   graptolitca  described    by  NUason,  Hisioger,   Bro 
Murchison,  Eichwald,  Portlock,  Goinitz,  Barrande,  Suesa,  McCoy,  Salil 
Harkncss,  Nicol,  Meneghiiu,my8cif,  and  others,  were  for  tbe  moat  part  inl 
fragmentary  condition,  affording  knowledge  only  of  the  simple  stipe,  ti 
structure  of  its  parts,  and  the  arrangement  of  the  cellules.     From  thei 
fragments  hoivever  we  have  derived  the  generic  characters ;  while  the  modi- 
fications in  form,  and  the  order  and  relations  of  cellules,  have  fumiahed 
means  of  specific  distinction  in  the  greater  proportion  of  those  described. 

In  maintaining  the  generic  term  GraptolUhus  for  the  foiTos  which  have 
the  nearest  relations  with  those  to  winch  the  term  was  orijpnally  applied 
by  Liiinieua,  M.  Barrande  has  proposed  two  sub-genera,  characterized 
by  tbe  presence  of  a  single  series,  or  of  two  parallel  series  of  cellules, 
under  the  names  of  Monoprion  and  Diprion.  The  latter  term  ha\Tng 
been  applied  to  a  genus  of  insects,  the  name  Diphgrapius  ■  of  McCoy  hw^ti 
generally  been  adopted. 

The  distinction  indicated  would  at  one  time  have  expressed  a  cbai 
perfectly  treuchajit ;  but  the  discovery  of  such  forms  as  G.  ramoaut  t  a 
Q.furcatiis,  ahowa  the  occurrence  of  both  a  single  and  a  double  series  of 
cellules  upon  the  same  stipe,  or,  more  properly,  shows  the  basal  portJOD 
consisting  of  a  stipe,  with  two  parallel  ranges  of  cellules.  The  stipe,  div 
at  some  distance  above  ita  origin,  is  continued  as  two  simple  stipes,  e^ 
with  a  single  range  of  cellules.  These  cellules  are  on  .tbe  outer  n 
and  are  a  continuation  without  interruption  from  those  of  the  lower  port 
of  tbe  stipe.  Including  these  therefore  in  the  same  group  with  G.  prutU, 
the  subdivision  indicated  would  have  less  value  for  tbe  purposes  of  study ; 
but  I  beheve  these  latter  forms  may  be  separated  on  other  grounds,  as  will 
be  shown  farther  on ;  so  that  with  our  present  knowledge  we  may  still 
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*  In  tb«  genera  pcopoaod  b;  mjaeir,  1  have  cboiea  tbe  larmlnatiQii  gntytta  initei 
grapiut,  since  tbe  latter  lerminntion  ia  in  use  in  the  nomKOcUiure  of  erwtncea, 

I  Tbe  eubdlTleJoD  oflhls  epecie«  bejond  Uio  liret  biriircntlon,  roiireeeateil  in  the  P 
cntolug;  ur  Kew  York,  toI,  !,  pi.  Uiiii,  Gg.  3,  U  errancoua;  the  apccimeit  e 
or  l<ru  iadiTidaald,  tb«  hue  of  one  being  placed  diioctl;  la  llie  uit  of  U)t  oilier,    j 
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recognize  Dijmon,  =  Diplograjitm,  as  a  wcll-markod  and  cIcariy-dcGned 
nb-gcneric  group  of  the  GraptoUthug  proper,  having  Bnch  forms  as 
G,  firUtit  among  the  t^ical  Bpecies. 

Mr.  Gcinitz  has  more  recently  proposed  the  name  Monoffra])tu»  to 
bicludo  Monoprion  and  Raatrites  of  Barrande ;  placing  under  this  genus, 

his  typical  specica,  (?,  sagittariua  of  Hisinger,  which  is  the  typical  form 
of  QraptoUthui  of  Linni^us. 

The  genus  ClaAoyraptut  *  is  also  proposed  hy  Mr,  GeinitE,  to  include 
tlic  Bpccies  G.  ram'}»ii»  and  0-.  fiircalut,  Hall,  (?.  Mttrchlsoni,  Beck, 
G.  terra,  Broiig.,  G.  Fnrckkammrri,  Geinitz,  and  O.  sextant  and  G.  terra- 
bilati.  Hall.     At  the  same  time  the  BritiBh  pnlfEontotogists.  adopting  the 

0  Didifmot/rapUit,  McCoy,  place  under  that  geuus  G.  Miirrhironi, 
Beck,  G.  cadueeus,  Salter,  G.  sextans.  Hall,  G.  ffeviinus,  Hiainger, 
O.  hirunJo.  Salter,  and  other  similar  forma.  Those  whicli  are  made  the 
typical  forms  of  tho  genus  by  Gcinitz  are  the  "apeciea  ffemellw"  of 
Brono,  who  included  under  tliat  term  the  (?.  geminua,  Hiainger,  and 
0.  Murchitoni,  Beck,  which  are  by  no  means  nearly  related  to  G.  ramosm 
or  0,/arealu».  The  first-niiroed  two  species,  which  were  tho  earliest 
known  of  that  character,  and  regu,rded  as  the  typical  forms  of  IHJifmo- 
graptut,  are  similar  to  G.  bifiiiu»  aud  G.  extenuatut  of  this  memoir, 
wbich  differ  from  the  other  species  on  plates  i,  ii,  aud  iu,  only  in  the 
lewer  divergence  of  the  stipea. 

Very  recently  Mr.  Salter  has  proposed  a  further  subdivision  of  the 
gt^tolites  under  tho  name  Tetrat/raptua,  "  a  kind  of  double  bidtpnoyrap' 
tua"  of  which  (?.  bryonoides  is  made  tho  typical  apecies  ;  and  G.  ijuad- 
riiraekiatua  is  referred  to  the  same  genus.  He  also  proposes  JHcfioi/mp~ 
tiu  for  those  having  the  "  fi-onds  repeatedly  dichotomous  from  a  short 

1  fltipe  into  eight,  sixteen,  twenty-four,  or  more  branches,  each  with 
a  UDgle  row  of  cells."  "  But  the  main  cbarncter  which  distinguishes 
IHehoffraplun  is  the  presence  of  a  corneous  plate  f  wliich  envelopes 
■n  tho  lowtir  part  of  the  branches,  and  which  is  not  known  in  any  other 
genua  of  tjie  group :  it  has  not  indeed  been  seen  in  more  than  two  or 
three  epccies  of  Diclmgraptui^  but  it  may  not  in  all  cases  have  been  pre- 
serred."} 

Tbcsc  snbdivifflona  may  he  of  some  value  when  the  entire  frond  and  all 

ita  appendages  are  preserved,  but  unfortunately  this  is  rarely  so ;  and 

en  we  have  but  fragments  of  the  stipes  or  branches,  there  is  no  force 

Clidograpbos,  Oeinitt.  Hyn.  Graplolilhm  nurforum  ;  speciei  ^tmtUtr,  Bronn.  (Dl« 
Tentdorrutigi-n  dor  Grniiwnclcen  furmallan  in  Sncliicn,  etc.  Beft.  i,  GrapiolUhia,  |i.  19,) 
JIaxoaMpEEB,  id.,  Ibid.,  p.  42.  S/d.  MonoprUm  et  RaiMtei,  Satrtaie ;  GraplolMtii, 
Bum. 

I  Fint  ditcorerad  in  lli«  grnptoHles  of  the  Quebec  groap  st  rdut  L^rii. 

t  Qiwnert;  Journal  of  ibe  Oeological  Socletj,  vol.  lU,  f.  136. 
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or  value  in  the  Application  of  these  terms :  we  are  t!ni3  reduced  to  ( 
DcccBsity  of  adopting  the  old  term   OraptoHtkua.     Again,  the  vt 
Bidymor/raptm  I  conceive  to  be  pretty  well  illustrated  in  the  ( 
G.  caducmt,  tlie  original  of  which  is  cited  from  Lauzon,  Canada.* 
studying  the  large  collections  of  graptolitea  made  by  the  Canadian  ( 
logical  Survey,  I  am  compelled  to  believe  that  the  G.   caduceux  i 
founded  upon  such  forms  aa  I  havo  represented ^on  plat©  xvi,  figs.  22, ! 
and  24  ;  for  we  have  no  two-stiped  species  or  forms  of^DiiitfTiMffraptM 
witli  a  pedicle  or  radicle  so  long  as  that  represented  in  the  figtir 
Mr,  Salter,  nor  any  one  bo  abruptly  recurved ;  and  I  regard  the  n 
radicle  in  the  two  examples  figiired  aa  amply  one  of  the  four  e 
imbedded  in  the  shale,  and  exhibiting  its  non-cull iiliferouB  margin  i 
small  por^on  of  its  width,  sa  I  have  shoivn  in  the  figures  cited. 

Other  varieties  of  this  form  show  only  the  two  simjile  stipes,  ydal 
slight  process  in  the  centre.     We  have  therefore  a  "  I'etra/p-apttta  "  i 
condition  undistinguishable  from  a  "  Didymotp-aptus";  and  the  », 
hajipen  in  G.  l/rj/onoides,  as  shown  in  plate  iv,  fig.  5,  where  the  ciui 
pai-tite  stipe  is  separated  into  two ;  and  in  the  separated  stipes  it  is  aa 
sible  to  know  if  there  havo  been  two,  four,  or  eight  in  the  entire  i 
Tidual.     With  regard  to  those  fronds  wliich  are  ^cpcatt^dly  dichotoingj 
forming  the  genus  Diehograptun,  of  which  tho  distinguishing  charaota 
tlie  central  "  corneous  plate  which  envelopes  all  tho  lower  part  o 
branches,"  we  may  remark,  that  we  have  three  or  four  specioB  ofl 
foai'-6tipedfonn,or  "  Tdragraptua"  with  tlie  central  corneous  plate ; 
we  have  four  species  which  are  not  known  to  possess   it.     Of  tho  i 
eight-stiped  species  known,  one  has  tlte  central  corneous  plate  or  ( 
and   the    other  was    probably   destitute   of  such   an  a]i])endage. 
G,  Logani,  with  its  numerous  siinplo  stipes,  the  central  oorneons  ] 
is  usually  present,  though  not  in  all  esaniples ;  while  O.  multifat 
with  more   numerous  simple  stipes  than  G.  Logani,  is  not  know] 
have  a  central  corneous  disc,  and,  from  its  mode  of  growth, 
never  possessed  such  an  appendage.     From  the  in-egularity  of  growi 
the  Q.  ahnonnia,  I  infer  that  there  was  no  central  plate. 

In  all  the  properly-branching  species  where  tho  initial  ]ioint  is  1 
as  in  G.  jltxUii,  G.  rigidut,  and  G,  MUfH,  no  such  central  pli 
ever  been  seen ;  nor  has  it  been  shown  in  any  European  species,  a 
I  know.  Tho  frequcntly-bifui'cating  sljpcs,  similar  to  the  one  or 
proposed  by  Mr.  Salter  t  as  the  typo  of  MeltoffraptuJi,  arc  not  Icnowi 
possess  the  central  corneous  disc- 

Although  entirely  willing  to  accept  and  adopt  such  subdiriaons  of  d 
gni|itolitcs   ns   will   wd   in   determining  their  zoological  character  f 


•  ari)plolilkiuea4Mtiu,St\Ut\  QoortBrlj  Joamft)  of  tiM  0«ol.  Sgeletri  voL  U.  I 
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latatioiui,  thoir  geological  value,  or  iudications  of  differences  in  mode  of 
develo lament,  I  do  not  appreciate  at  tlie  present  time  die  force  and  value 
tf  tb«  proposed  generic  stibdivisiona  for  the  two,  four,  and  oiglit-stifted 
^ccivKfOr  the  presence  or  absence  of  a  central  corneous  disc  as  indicating 
noeric  distinctioos ;  since  it  is  impossible  to  obtain  an<r  lud  from  such 
OMi^iuiliuus  for  the  refereacea  of  tbo  numerous  fragments  which  are  the 
wdiaary  form  sad  condition  in  which  we  iind  the  graptolites,  and  in  which 
th«jr  must  gcueralljr  bo  studied. 

The  form,  mode  of  gruwth,  and  armngoment  of  cellules  in  all  these 
■ereral  proposed  genera,  are  so  identical  in  plan  as  to  afford  no  means  for 
geaetic  scpai'aiion ;  and  although  th«  same  is  true  of  the  properly-rainoae 
SonoB,  jct  I  ooQceivc  it  might  have  been  convenient  to  adopt  a  term 
(fiich"!!raj)tut  or  C(adograptiL»)  indicating  the  ramose  churaeter  of  Uio 
■iipe»,  rcjjarding  ia  truo  liriuichea  only  the  subfliviaions  which  take  pHce 
^fWr  tiic  commencement  of  the  cellules. 

The  genus  Ntrtoij/raptui'  of  GcluiCz,  proposed  hj  that  author  to  include 
l/uii  forms  as  y^eiU»,  Mt/rianiteg,  and  Numertites  of  Murchison,  and 
Jjltmapodia  of  Emmons,  etc.,  can  8001*061;  be  admitted  into  llic  family  of 
'Gnptolitidae,  since  all  Uie  American  species  reforred  to  the  first  three 
Umcd  genera  have  no  texture  or  structure  like  graptolitea,  and  (as  I 

Kebcwbcre  shown)  appear  to  bo  referable  to  the  tracks  or  trails  of 
aarine  worms  or  other  animals  upon  the:  sea-bottom  ;  while  Nema- 
[||  timpl;  the  trail  of  an  existing  slug  upon  the  slightly  IJchon-covered 
W  of  tho  alates-t 
Tfac  genus  Gloftoffraphis  of  Emmons  is  foiuided  upon  a  species  of 
Diphigraptug  with  ciliat«  appendages  on  the  cell-margins  ;  and  no  char- 
Vtetv  are  given  to  show  ite  generic  distinction.  The  typical  species 
itf  Kema^aptuB  (N.  elegant)  is  apparently  a  part  nf  an  individual  of 
thnptolitAu4  gracilU,  or  of  some  similar  species ;  while  the  relations  of 
^  K<:on<i  species  of  the  genus  (iV.  capiltari»),  an  elongate,  flexuous, 
nn  body  with  a  few  branches  at  irregular  intervals,  can  aoarcely  be 
detonuioed  from  the  figure  ^ven. 

The  typical  and  only  species  of  Stawograptue  f  of  the  same  autJior  is 
M  T«ry  remarkable  form  of  extremely  minute  proportions.  Its  mode  of 
powth  and  subdivision  of  stipes,  if  accurately  represented  in  the  figure, 
#n  unlike  anything  known  among  tliis  iamily  of  fo;^il3,  and  it  merits 
generic  rlistinction. 

*  Kfrntftajiiiu  1  Die  Vemtcia.  Urnuwackeu  funnaUon,  etc.,  Grngilolilben,  p.  2T. 
t  TliMP  tairkiiigs  cnn  becnsilj'  rcmored  from  tLiaiurfacaof  tlie  liuDtiiiu  by  wnElilogwitli 
**Mf  i  aaJ  tbej  citii  be  tmced  nrer  tbo  cxpoied  (urTacat  of  ibe  cdgti  ot  lb*  aucceMlvv 
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The  term  I}iplograptu»  is  properly  applied  to  such  forms  as  Oraj^O^^ 
ihun  pristig,  Hisinger,  ff.  palmeui,  Barrande  (excepting  figs,  6  and  4^| 
ff. /oh'aceu*,  Murclii8on,aud  G.  prittimfortnis  of  this  memoir;  wherel|^| 
oollules  are  disposed  in  parallel  ranges  on  tho  two  sides  of  the  ceat^^| 
axis,  and  are  of  the  same  or  Himilar  form  and  arrangement  with  thoae^H 
monoprionidian  form  O.  »agiu,ariu»,  and  with  others  of  that  type,  in  vrUi^H 
we  include  all  the  species  of  the  first  nine  plates  of  this  memoir ;  the  read^H 
for  the  proposed  separation  being  in  tho  double  range  of  cellules  only.  ^H 

In  the  ordinary  forms  of  ZJ;/'?0(/rff;!(M8  (plate  xiii,  figs.  15-17),  as  IQ^^I 
ordinary  monoprionidian  typea,  the  cellules  are  usually  closely  Hrraug^^| 
nnd  overlapping  each  other  for  a  part  of  their  length.  In  a  shigle  s{*ed^^| 
(_G.  pitliUiis,  from  the  Hudson  River  formation  in  Iowa),  wliiob  ^^M 
come  under  my  observation  in  some  well-preserved  fragments,  we  M^H 
BO  far  a  modification  of  the  general  an'angemeut  of  the  cellules  4^H 
the  npe.'C  of  one  barely  reaches  the  base  of  the  next  Buccecding.  ^^^| 
atipe  is  a  strong  elliptical  tubo  with  a  flattened  central  solid  axis,  ^^| 
line  of  which  is  marked  on  the  exterior  by  a  longitudinal  undulal^^J 
groove  (fig.  10,  pi.  A).  The  surface  is  strongly  striated  transrcrsc^H 
and  tho  sides  studded  with  tubular  cellules,  ivhich  are  alternately  arrang^H 
These  cellules  are  sub-oval,  flattened  on  the  side  adjoining  the  b^^| 
of  the  graptolito,  curving  on  tho  exterior  free  portion,  and  obliquely  ^^| 
tened  at  tho  base  just  above  the  aperture  of  the  cellule  next  beIow,!^H 
shown  in  the  profile  view  (fig.  11,  plate  A).  The  exterior  test  oF^H 
common  body  is  swollen  in  obUi}ue  undulations  in  the  direction  of  the  I^^H 
of  the  cellules,  or  where  the  individual  buds  take  tbeir  origin  ;  and  J^^M 
axis  is  curved  towards  the  opposite  side,  as  ahow:^  in  fig.  10,  plate  A.    ^^M 

The  transverse  diameter  of  the  stipe  is  about  two-thirds  as  great  aa  ^^M 
longer  diameter.  The  celluliferoiis  face  of  the  etjpe  shows  broad  cllipl^^| 
depressions;  tbe  lower  side,  for  little  more  than  half  the  height,  being  tlie  ^^H 
oval  cell-aperture  ;  while  the  upper  part  is  the  semi-oval  flattened  nre^^H 
tho  base  of  tho  next  succeeding  cellule,  as  shown  in  fig.  11,  plate  A.  ^^M 
this  case  the  cellules  are  shown  to  be  separate  and  distinct  tubes,  cIo4^^| 
pressed  against  tbe  lateral  walls  of  the  stipe  on  one  side,  and  coumtt^^^| 
ting  with  cbe  common  canal  by  a  slightly  narrowed  passage,  as  showi^^l 
figure  12,  plate  A,  which  represents  a  longitudinal  section  of  the  baa^| 
In  a  transvei-ac  direction  the  base  of  the  cellule  is  wider  than  the  apertffl^^ 
(fig.  11,  pi.  A). 

Specimens  of  this  character,  on  becoming  flattened,  would  present  a  fotin 
where  the  cellules,  though  inclined  against  the  common  body,  would  ] 
overlap  each  other,  and   where  the  margin  of  the  cellule  is   din 
backward  instead  of  forward.     Were  these  cellules  to  be  prolonged,  fl 
would  overlap  the  next  in  advance,  presenting  in  this  oondition  but  a  a 
modification  of  tbo  usual  forma  of  Diplograptun.    These  deriatioits  £ 
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typical  forms  are  so  slight  as  to  offer  no  sufficient  gromid  for  generic 
teji&ratioD. 

There  are  however  a  few  examples,  where  the  aljpe  is  marked  by  a 
nngc^  of  ccUuIoa  apon  each  side  of  the  central  axis,  which  appear  to  be 
properly  soparat«(l  from  DIploffraptuJi,  on  account  of  the  form  and  stracture 
of  the  cellules,  'lliese  are  apparently  quite  unlike  those  of  G . /inViV.  and 
othcni  of  tliat  aub-gonus.  The  Oraptolitkus  bicornia,  and  two  or  tliree 
aUJerd  forms,  when  flattened  in  the  ahale,  show,  as  already  described,  a 
am[ile  semi-elliptical  notch  in  the  margin  of  the  atipe,  nearly  rectangular 
to  the  axis,  'niia  is  well  shown  in  fig.  3,  plato  vi,  of  M.  Barraodc's 
memoir,  and  also  in  ^Ir.  Salter's  illustrations  of  GraptoUthut  teretlueciilut 
of  Iliaiiigcr."  It  is  represented,  less  perfectly,  in  the  figures  of  Prof. 
Harkocss.f  and  in  most  of  my  own  figures  on  plate  Ixxiii  of  the  first 
Totiuno  of  the  Paleontology  of  New-York.  When  compreiised  rectangularly 
lO  tiie  cellules,  the  apertures  are  transversely  oblong-oval ;  and  the  same 
bnn  b  abnwn  whan  looking  upon  the  celluliforous  marjpn  of  an  uncom- 
l^eascd  stipe. 

The  structure  of  tlieae  stipes  and  their  cellulps  has  already  been 
described  in  a  preceding  section,  with  reference  to  the  figures  illustratbg 
the  same.  The  (?.  bicornh,  known  in  New- York  and  Canada,  may  be 
eonaadered  the  type  of  a  group  of  species  of  which  we  have  two  in  the 
^es  of  Norman'a  Kill  near  Albany,  one  in  Ohio,  and  a  similar  or  identical 
form  IB  the  Ctica  alate  at  Collingwood  in  Canada  West.  I  would  include 
inth«  same  group  figs.  5  and  6  of  plate  iii,  as  well  as  figs.  7,  8,  and  15, 
plate  it  of  M.  BaiTande'a  Memoir ;  Qraptolitkut  terefiuteutus  of  Hisinger; 
tad  tliose  referred  to  the  same  B|}ecies  by  Salter. f  Tbo  Diphgraptu* 
rtvtoMgularii  of  McCoy  ||  is  of  the  same  tyjie,  aa  also  fi^.  1,  6,  10, 
11,  12,  etc.,  tab.  ii,  of  Gcinitz  (^GrapioUihen) ;  and  I  conceive  that 
anny,  if  not  all  of  the  scaloriform  specimens,  belong  to  species  of  this 
cbanctor. 

The  Graptolithua  rainotus  has  usually  been  arranged  by  authors  under 
IXpioj/raptii* ;  the  lower  part  of  the  stipe  having  a  double  range  of 
,  eellnlcs,  while  it  is  bifurcated  above,  with  the  cellules  on  the  outer  margin 
I  (f  «mch  division,  as  already  described ;  and  a  simple  explanation  of  this 
I  COBilition  haa  been  offered  by  supposing  that  the  solid  aids  has  been 
I  Hpantcd  after  the  death  of  the  zoophyte.  This  however  will  scarcely 
I  aSinl  a  satisfactory  argument  when  we  find  that  alt  the  specimens  aiv  in 
le  condition  ;  timt  usually  the  division  begins  at  a  uniform  distance 
I  from  the  base  ;  and  that,  when  entire, the  divided  portion  much  exceeds  the 


■  Qaarl«rl7  Joartial  of  the  QpoI.  8oci«t7  of  Loodon,  toI.  riii,  pi.  xii,  6g».  3  uid  t. 
1 14.  tbid.,  vol.  Til,  pi.  1,  fig.  II. 

iBriBfl)"  jDiif nal  of  ihB  Gcologifal  Society,  toI.  Tiil,  pi.  nL 
I  BritUb  Paltcozoic  FossiU,  pag«  B,  pi.  xiii,  Dga.  B,  9,  and  10. 
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omplc  undivided  part  of  the  stipe.    Moreover,  the  specJea  is  recognized 

I  in  this  condition  in  the  Hudson  River  formation  in  Canada,  and  liaa  likfr 

irise  been  reoognized  in  Great  Britain  ;  wlule  a  similar  or  identical  form 

has  been  alioivn  by  Prof.  McCoj  to  occur  in  Australia.     Wo  must  tbere- 

fore  seek  some  other  than  an  accidental  cause  for  the  explanation  of  this 

nnifonn  bifurcation  of  the  stipes  of  that  speciea.     In  the  meantime,  it 

appears  to  me  biglily  pi-oper  to  suggest  ita  separation  Qxim  DiploffraptUB, 

I        On  farther  comparison,  we  shall  find  that  Q.  rainotus  is  not  quite  alone 

ia  ita  (leouliar  characters.     In  Q./urcatus  there  are  a  few  cellules  at  tlu 

I  base  of  It  simple  stipo  below  ita  bifurcation  ;  and  in  O.  sextans,  the  Iow«r 

L  part  of  tlie  stipe  is  simple,  the  diviaioQ  taking  place  above  the  first  cellolt ; 

I   but  in  entire  individuals  tlie  division  is  never  &om  the  initial  point,  as  m 

iee  it  in  G.  hifidiis  and  47.  nitidiix  of  this  memoir. 

Now  these  firat-named  species,  a»  well  ns  G.  ramosua,  have  cellules  of  a 
peculiar  form ;  and  looking  slJll  farther,  we  find  a  similar  form  of  cellule  in 
G.  Forc/Jiammeri,  Geinitz,  and  G.  divarieatii«.  Hall,  two  species  wlJeh  art 
divided  from  the  base,  having  a  single  range  of  cellules  upon  the  outer 
sides  of  the  stipe.  I  believe  it  will  be  found,  moreover,  that  all  the 
graptolites  with  cellules  on  the  lower  side  of  tlio  stipes  (in  reference  to 
the  initial  jioiut  or  radicle)  bavo  these  parts  ofthe  same  form  as  G.  rainoma, 
and  very  unlike  the  G.  pristis  oad  allied  species.  Nor  ore  the  cellulaa 
on  the  simple  or  divided  portions  of  the  same  stipe,  or  on  tboso  which  are 
entirely  divided  and  npoa  the  lower  side,  at  all  like  the  cellules  of  G.  priodmi, 
G.  gemiiiat,  G.  MurehUoni,  or  any  of  the  aUied  forms  illustrated  in  thi> 
memoir,  to  which  the  terra  DidymograpUu  has  been  applied ;  nor  can  they 
be  properly  united  with  them.  The  form  of  the  cellules  is  always  sofr 
ciently  distinctive  even  in  fragments  of  the  stipes ;  and  this  feature,  together 
with  the  mode  of  development  or  growth,  seems  to  me  sufficient  to  sustain  s 
generic  distinction. 

The  genus  Jietiolites  is  described  by  il.  Barrande  as  having  no  c«Btiml 
Bolid  ;uu3,  but  with  a  single  internal  canal  oocnpying  the  median  portiou 
of  the  polyp.  The  prevailing  form  of  the  stipe  is  somewhat  concate- 
conves,  with  the  centre  of  the  concave  side  prominent ;  the  entire  sui 
is  covered  by  a  not-work  of  corneous  substance,  and  the  colt-ape 
ue  quadrangular. 

Prof.  Geinits  has  ^ven  some  further  illustrations,  showing  inore4 
phatically  a  longitudinal  axis  on  tlio  convex  side,  to  which  are  joined  &• 
cell-partitions ;  while  he  regards  the  common  body  ba  occupying  th£ 
prominent  central  portion  of  tie  concave  face  of  the  stipe,  and  shom 
Uie  cell-partitions  terminating  before  reaching  the  centre,  leaving  a  space 
occupied  by  tlio  width  of  the  common  body.  Thb  he  reproaeuta  at  corCFfid 
by  a  net-work  of  slightly  different  texture  from  that  of  tho  other  p 
of  the  substance. 
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Tlio  CanadtaD  Bpociroena  which  I  have  referred  to  this  gemia  arc  so 
ntremcly  attenuated  that  it  b  impoaaible  to  dotermino  the  details  of 
•ttncturo,  and  the  Biirface-characterB  are  obscure.  Thus  far  we  have 
&o  Amviican  3[iec)inen9  in  a  condition  to  afford  the  means  of  elucidating 
mtne  ol»80urities  which  seem  to  me  still  to  exist  in  reganl  to  the  intimate 
fQncturc  of  thifl  genus.  The  species  of  tho  Clinton  formation  la  extremely 
Mnpreiuied  ;  and  while  eome  specimens  show  the  cell-divifiions  terminating 
M  a  distance  from  the  centre,  yot,  after  protracted  and  repeated  exanii- 
:,  my  moat  critical  observations  result  in  showing  only  the  strnc- 
tire  which  is  illuatrsted  on  plate  B,  figs.  20  and  21. 

On  one  sidu  we  have  an  oxtcnial,  cylindrical,  solid  axis,  to  which  the 
Hll-divisioDs  are  joined ;  but  these  latter  show  only  filiform  cylindroid 
piKttases,  extending  from  the  axis  to  the  cell-margin,  and  projecting  a 
Sttle  boyoud  the  margin  of  the  stipe.  Tho  only  other  aspect  which  we 
irvc  in  this  species  is  that  of  an  undulating  or  zigiag  filiform  axis  on 
On  vj.'pontf  Ki'fe,  to  which  the  cell-partitions  are  joined,  as  in  tig.  21, 
pblc  B.  We  know  tliis  to  be  on  the  opposite  side  or  within  the  stipe,  as 
b  if  sometimes  seen  overlying  the  straight  axis  and  cell-partitions. 

At  the  junction  of  the  cell-divisions  with  the  iiigzag  axis  there  are  other 
poceawa  of  similar  character,  projecting  upward  and  outward  from  the 
txis,  all  of  nearly  e<|Unl  length,  but  apparently  broken  at  their  cxtrem!- 
tiM.  I  have  not  been  able  to  determine  any  connection  botwocD  these 
Bd  otlter  parts  of  the  skeleton,  but  we  have  the  two  atmctures  very 
dnrly  represented  in  the  figures  referred  to,  I  have  supposed  that 
noiiu-  processes  may  have  extended  to  tho  opposite  side,  from  the  juno- 
of  the  cell-partitions  with  this  undulating  axis,  either  joining  the 
ceO-diviiiioTis  or  the  straight  axis:  but  after  long  iuvesCigation  I  have  been 
;e  to  find  satisfactory  evidence  of  such  connection.  The  cell-apcrturcs 
are  surroiindod  by  thickened  marina,  and  the  only  appearances  of  coU- 
putidons  are  tho  Buh-oxternal  cylindrical  extensions  from  the  aperture  to 
the  axis.  Xoithor  tho  species  of  tho  i^ebec  group  nor  that  of  the  Clinton 
jamuitian,  in  any  of  tho  specimens  scon,  aro  in  a  coudition  to  show 
•ndence  of  tJie  concavo-convex  character  of  die  stipe  represented  by 
U.  Barrando  and  Prof.  Geinitz. 

de  spocioa  of  Itetv)ijra}dut,  while  having  some  characters  in  conunon 
njtli  BttioliUi,  do  not  ^tossoss  the  redoulated  stmoture  of  the  test  in  cither 
of  the  dertorihed  species.  There  yot  remains  some  obscurity  in  regard 
lo  tho  internal  structure  of  this  genus,  which  can  only  be  satisfactorily 
nqjlahiecl  by  the  examination  of  better-preserved  specimens.  Ncverthe- 
hn,  in  its  general  Ibrm,  structure,  and  mode  of  growth,  it  is  shown  to  be 
quite  distinct  from  other  graptolitic  genera.  The  three  species  referred 
to  thU  genus  present  diflorences  which  can  only  be  reconciled  by  supposing 
Ibkt  the  two  sides  of  tlio  stipe  are  very  unlike  each  other  in  form  and 
charactera,  a&  k  lietiolitet. 
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Tbo  species  for  wliicli  I  have  proposed  the  genus  PJit/lloffrapfu*.  ] 
aent  ckiae  aualogiea  with  tlie  tyjacal  form  of  Diphgraptut  m  the  chai 
of  tost  and  form  of  ci?llules.  These,  in  tlieir  aperture  and  form,  arc  r 
quadrangular ;  and  the  cell-partitions  are  apparently  continuous  b 
the  cellules,  and  reach  nearly  to  the  central  axis ;  characters  which  w 
in  Ifiploffraptua.  These  forms,  in  their  groat  lateral  ejct«nBion,  depj 
widely  from  their  analogues;  but  they  differ  more  essentially  in  I 
cruciform  mode  of  growth,  presenting  an  arrangement  of  parte,  as  if  four 
umple  stipes  (like  those  of  G.  bryonoide*  or  G.  Biifshyi)  were  joined 
together  by  the  coalescing  of  the  solid  axes.  In  this  latter  respect,  and 
in  their  great  development  in  width,  they  differ  most  essentially  from 
all  the  other  genera  of  this  family  of  fossils.  These  forms  oi-e  fully 
illustrated  on  plates  xv  and  xvi  of  tliis  memoir. 

In  the  typical  species  of  Bendrograptus,  as  illusti-ated  under  the  generic 
description,  and  in  some  of  the  species  on  plate  xvii,  we  have  a  wide 
departure  from  the  typical  fornoa  of  GrapthoHthtts,  as  developed  in  the 
characteristic  species  of  the  genus  (plates  i-ix).  The  strong  stem  or 
trunk,  which  is  free  from  cellules,  and  wliich  has  apparently  been  fixed 
at  the  base ;  the  irregular  branching,  which  has  no  bilateral,  and  apparently 
DO  definite  arrangement,  such  as  observed  in  all  the  forms  of  true  Grap- 
tolithus,  are  strong  points  of  dissimilarity,  and  furnish  characters  for 
generic  distinction.  The  stem  and  branches  are  unequally  striated  lon^ 
tudinally,  but  the  form  of  the  celluliferous  branches  and  of  the  cellules 
offers  no  important  difference  (except  in  the  smaller  dimensions)  from 
those  of  the  stipes  or  branches  of  the  usual  form  of  graptolitos  with  a 
angle  series  of  cellules.  In  one  species  referred  to  tUb  geuiis  (the 
2).  gracilis')  there  is  some  departure  from  the  typical  form  of  cellules, 
and  the  body  of  the  stipe  is  contracted  at  intervals,  while  the  form  of 
cellule  and  cell-aperture  is  not  unlike  some  of  the  Sertulariana. 

The  genus  Callograptas  offers  forma  which  are  intermediate  between 
true  Dendroffraptug  and  Dictyonema.  In  these  species,  the  forms  of  the 
cellules  have  not  been  fully  determined.  They  are  marked  m  one  species 
by  slight  ova!  pustules,  or  oval  depressions,  upon  the  extremely  compressed 
surface  of  the  stipe ;  but  it  cannot  be  satisfactorily  shown  that  this  appear- 
ance indicates  the  normal  condition  of  the  ceHulc  or  the  aperture.  If  the 
true  form  be  in  reality  so  far  cUfferent  from  the  uatial  character  of  the 
GraptolitidiB  as  these  appearances  indicate,  it  may  be  found  necessary  to 
Beparato  them  from  this  family. 

The  genus  TJletyoneina  is  restricted  to  such  forms  as  have  tho  numerous 
stipes  and  branches  connected  by  a  transverse  process,  and  tho  whole 
united  in  a  flabelliform  or  fimnel-shaped  frond,  without  elongate  stem  or 
trunk.  The  stipes  and  branches  are  irregidarly  striated  externally,  cou- 
nting of  a  corneous  envelope,  as  in  ordinary  graptolitea ;  but  I  have  oot 
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i^^W  to  detenninc  clearly  the  existence  of  a  solid  axis.  The  cellules 
e  mdlcated  by  angular  processes  or  cell-denticles  on  the  inner  side  of 
c  bra,nchcB ;  as  sliown  in  fig.  5  of  plato  B. 

In  the  genus  Uastritet  of  Barrande  the  diatinguishing  features  are  the 
ika^cr  cylindrical  stipes  or  branches,  mth  distant  slender  tubular  cellules. 
The  few  Bpecies  of  Thamnoffraptus  known  consist  of  cylindrical  or  sub- 
r^drienl  stipes,  with  slender  elongate  alternating  pinuulie  or  brauclileta. 
No  evidence  of  cellules  haa  been  obaorvod  in  any  of  the  specimens, 

Tl)c  peculiar  forms  for  which  I  have  proposed  the  name  PHhijrnptii*^ 
tonmst  of  branching  stems,  which,  in  all  their  diviaiona,  are  studded  on 
etch  side,  in  alternating  order,  vrith  narrow  pinnulie.  These  arc  aomc- 
&aeii  extremely  slender,  or  even  capillary  in  their  dimensions.  In  one 
Ijccies  I  have  detected  elliptical  spots  upon  one  face  of  the  pinniilte, 
Thicb  are  shglitly  flattened,  and  I  Infer  that  these  arc  tho  coU-ajierturea. 
The  substance  of  the  test  is  corneous,  and  there  is  an  internal  solid  axis. 
Although  I  have  placed  these  forms  under  the  Graptolitidie  with  some 
^sotBtion,  tlie  form  of  cellules  may  perhaps  render  a  separation  desirable ; 
tot  with  only  our  presont  information,  such  a  separation  cannot  at  this 
time  be  made. 

The  genus  Inocauli»  was  proposed  for  some  flattened  stipes  with  a  scab- 
taoB  surface,  which  have  the  appearance  of  denticles  upon  the  margins. 
These  stipes  grow  in  close  groups  or  tufts,  and  are  bifurcating  or  branched 
b  Aeir  upper  portions.  No  positive  evidence  of  cellules  haa  been  observed. 
Tho  presence  of  denticles,  together  with  a  corneous  or  carbonaceous  aub- 
itutce,  liavc  induced  me  to  place  this  fossil  among  the  GraptoUtidx. 

There  is  still  another  form  known,  which  may  be  doubtfully  claased 
■son;;  the  Graptolitidse.  It  consiate  of  a  slender  flexible  median  rachia, 
(n  each  side  of  which  are  placed,  in  altematmg  order,  slender  flattened 
pnnnlte,  which  are  of  nearly  equal  width  throughout,  and  are  themselves 
flexuQUB.  Upon  one  side  of  the  rachis  are  minute  points  or  dots,  which 
lave  apparently  been  tLe  cell-apcrtwv5s.  The  test  is  a  black  corneous 
or  cwl)onaceous  substance,  but  there  is  no  evidence  of  a  solid  central  axis. 
Tbe«e  bodies  are  numerous  in  some  shaly  beds  of  the  age  of  the  Trenton 
fifflcstfinc,  at  Plattrille,  'fflflconmn.  For  these  I  have  proposed  the  name 
of  Bufkoffraptut.' 

Associated  with  the  preceding  forma,  there  are  some  stems  of  corneous 
«  carbonaceous  texture,  frequently  branched,  the  branches  again  dividing, 
■nd  sometimes,  if  not  always,  in  whorls ;  in  one  of  which  six  divisions 
were  cuuntcd.  The  general  form  of  the  body  is  not  unlike  that  of  Dert' 
ingraptutf  but  the  branchea  arc  more  slender,  and  ramify  in  a  different 
mvuicr.  while  there  are  no  visible  cellules.     Wilhoat  farther  knowledge, 

•  Report  of  Progress  of  tbe  Oeoiogicil  SufTej  of  Wiaeonsia  for  ISM,  p.  19 ;  oonimu. 
Blcaunl  Januar;  lit,  ISel. 


m 


CAyABTAlT  mSttVB. 


I  I'efor  tbese  fos^a,  with  hcs'itatioB,  to  the  genua  OldJiomia  (_O.Jr[ 
HaU). 

The  variety  of  form  and  mode  of  devclopmcat  among  the  f 
IB  ahown,  by  these  collections  from  tho  Qaebeo  group,  to  b«  mach 
tliaa  had  over  before  been  supposed.  The  number  of  species  rrha 
been  traced  to  their  origin,  and  whose  mode  of  growth  bus  been  v 
18  probably  larger  than  in  all  tbe  collections  heretofore  made ;  and,  U 
with  thoae  before  known,  enables  us  to  give  a  very  full  exposition 
characters  of  tbia  fajuily  of  fossils. 

8INOP3I3   OF  THE   OENGRA  OF  GRAITOLITIDvE. 


I. 
8p«cies  «oiui9tiQ^  of  attpes  or  Irgoda,  with  a,  bilateral  arraogcmetit  of  I 
a  solid  axia,  n-icb  b  comoioa  cntiiil  exlendiDg  aloog  each  sorlea  of  cellulM. 
1,  Tlio   BucMSiive  boda   deTelopcd   in   lubular"  cellulea, 
which  are  naimlly  in  conlnet  foe  a  grenter  or  less  pro- 
portion of  their  laD(fili,  and  iuclined  towards  the  ails. 

a.  Cellnki  in  iin^'o  series  along  one  alUe  of  a  cam- 
mon  solid  nils.  Stipes,  mo  or  more,  from  a  com- 
mon 0(ie<a,  with  or  n-itlioat  a.  central  disc.  Sub- 
genera Monaprion,'  Didi/mo^raptui,  Monograptuf, 
Titragrapliu,  etc. 

b.  Cellules  on  one  »ld«  of  slender  braQcbes,  which 
ate  developed  on  oni  ur  two  sides  of  a  long  slender 
Alia  or  rncbia,  llie  free  extremities  of  nUicb  are 
likewise  cellaliferoos.   Ei.  G,  gracilis  and  G,  dictr- 

e.  Cellalei  dereloped  In  paralkl  arrangement  on  tiro 
sidea  of  a  comtnon  solid  niii.    Siipea  narrow  elon- 
gRle,    Sub-genm  Diprion,  ^  Diplograpltu. 
d.  Oellulei  developed  in  n  cruciform  arrangement  on 
the   fuur   sidea  of  a   common  or  coaleacent  axis. 
Stipca  elliptical  or  anb-el1ipt<cn1. 
a.  Oell-aperinres  eicaralod  in  the  margins  of  the  alipM, 
without  Inbulor  or  cup-form  eitenalon  ;   the  cell- 
apcrturcs   upon  one  or   both  aides   of  the  stipe. 
Graptotilhut  bieaniU  and  others, 
3,  Solid  aiia  ecoentris  or  sub-exterior,  witb  cellules  de- 
veloped in  parallel  ranges  on  opposite  sides  oftbo 
stipe,  aadinoonlact  throughout  their  entire  leT]g[b. 
a.  Known  onl;  as   separate   allpes,  with  reticulate 
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*  Shoutil  It  b«  prOMd  lb*l  there  eiial  dmpla  stipna  with  n  single  range  Aft 
tho  deltnition  of  ihlt  seellon  will  require  to  be  moilifled,  oc  a  now  sab-3eclioa  I 
luelnds  such  Cormi. 


ORAPTOUTEfl. 


n. 


t  DxNDIlDailAPTOS,  B^ti. 


\  OiLfcOKB 


1,  mil. 


\  DiorTONKiu,  Hall. 


\  1koo*ci.(s,  ItulL 


8pcri««  h«Tlnj5«  cotomoo  tmnlc  cr  slem,  or  groiiiDg  in  sessile  eronps  of  atipra  from 
iMBBioB  Dngia,  vitliout  dieiiiici  bilMpral  BrraDgemditof  the  pans.  CdliUes  iii  lingla 
uiil  on  ODD  «lile  or  Ilie  stipps  ur  (jr^nclies.  aad  umnged  along  a  ctmnDou  uaiitil  or  niia. 

L  fomnchci  free  (i.  e.  not  coaaecied  bj  truisTerte  bftn ;)  ) 
Etllults  in  contHct  or  closely  nrrnnged. 

1.  Bnaches  nnft'tqueDll;  and  iiregalarlj  coaQected  b;  I 
UtorrcrM  processei. 

i.  SHpfei  and  br»Dc)ica  mare  or  kss  rpgiilarif  united  m  a 
mkaliile  frond,  witbuut  elongate  sti^ni. 

1  Stipes  reond  or  flaliened,  growing  >□  poapi,  nnd  bifur- 
cating ■tio«« ;  margloA  drnticulalc;  surface  rough  ar 
iniy,     [Tht  rilaliont  of  thu  ftnut  art  iiol  fully  deter- 

HI. 

SldiJtr  cjlindrkal  bmncbes,  with  tubular  odlulfs  arranged  in  single  for  ia  double ■?> 
Hrin.    Ccllulei  not  in  eontact  in  <axj  pan  of  their  length.        RAariiTEB,  Barrandt. 


,cbi9,  >iritb  slender  tateral  nllernalitig  branchleta. 
TaAHvoanipToa,  Hali. 
V. 
flpcrie*  having  n  common  aiit,  more  or  left  fVeqneallr  bifurcating,  with  pinnulB   ' 
iImI;'  and  altentaielj  srrajiged  od  lUe  oppogiw  sides ;  cell-apertures  ou  cne  fiiee  of 
ihruaalx.  fni.eakAPTL-a,  Hall. 

TI. 
A  ttnpte  fleiuous  racbis,  with  slender  Beiuous  flattened  pinnnlie  arranged  in  nlter- 
Miaf  Older  at  close  and  regular  intervaU  on  the  Ivro  sides.    Cell-aperlurts  tioknonn, 
wdrtiiUf.  BoTBOoaiPTL's,  Halt. 


Svmg  Item*,  which  at«  nanieTonslj-  brancbed. 
vmgtd  ill  wborU.     Cttliitet  undciemtined. 


Branches  and  branehlels  slender, 
Oldhuiii  {?J,  Ftirbu. 


i  TIL — OEOLOdlCAI.  ASD   HEOGRAPHICAL  DISTRIBUTION   OF  THE  QRAPTO- 
UTES  IN  THE   BOCKS  OF  CANADA   AND   THE   UNITED  aXATES. 

tltitil  tlio  remarkablo  discovery  of  the  graptolites  of  Point  LCvh  in 
l&i4,  the  chief  repository  of  tlieso  fossils  known  in  Amerifuu  rocks  was 
b  the  abalcs  of  the  Uudsoo  River  valley. 

Iho  position  assigned  to  the  rocks  of  the  Hudson  River  Tiilley  waa  the 
■pcrior  part  of  tlie  lower  division  of  the  Silurian  system.  In  ibis  respect, 
iie  horizoQ  of  the  Gmptolite  beds  corresponded  with  those  of  Irobnd, 
wlucli  thcde  fossila  Liul  hcon  described  by  General  Portlock  ; "  and 
nth  the  posidoQ  as^gned  to  those  in  Sweden,  as  well  as  niUi  thoi^c  of  iho 
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Uandeilo  and  Caradoc  formations  of  Great  Britain.  The  graptoiitc^H 
Bobeuua  are  from  strata  referred  bj  M.  Surrande  to  the  baee  of  ^r 
superior  division  of  the  Silurian  system;  and  thoae  of  Saxonjr  were 
regarded  as  from  the  same  horizon. 

In  1850,  M.  Barrande  expressed  the  opinion  that  the  epoch  of  the 
gniptolites  was  posterior  to  that  of  tho  "  Faune  Primordiale  "  in  Bohe- 
mia and  Scandinavia ;  ^'hile  their  association  irith  primordial  fossils  in 
the  Malvern  Hills  and  at  Snowdon,  indicated  the  earlier  appearance  of 
these  zoophytes  in  Great  Britain.  A  comparison  of  all  the  published 
information  on  the  subject  at  that  time  induced  M.  barrande  to  conclude, 
as  a  general  fact,  that  tiie  graptolites  had  made  their  earliest  apj^iearanoe 
in  the  regions  of  the  northwest ;  and  that  their  highest  development  in 
central  Europe  had  only  been  reached  at  a  later  period,  or  at  the  base  of 
the  upper  division  of  tho  Silurian  system. 

The  investigations  in  the  Geological  Survey  of  New-Tork  had  proved 
in  a  pretty  satisfactory  manner  that  no  graptolites  proper  occurred  above 
the  horizon  of  the  Clinton  group,  though  I}icty<mema  (supposed  to  belong 
to  the  same  family)  had  been  found  in  the  Niagara  formation.  The  species 
at  that  time  known  ranged  from  tho  higher  strata  of  the  Lower  Silurian, 
to  the  lower  beds  of  the  Upper  Silurian  division ;  and  both  in  Kuroi)e  and 
America,  those  fossils  were  regarded  as  of  emmently  Silurian  character, 
and  unknown  in  any  later  geological  periods. 

The  discovery  of  a  graptoUtic  species  in  the  Potsdam  sandstone  of  the 
St.  Croix  River  valley,  by  Dr.  H.  A.  Prout,  in  1850,  was  the  first  indica- 
tion of  the  occurrence  of  this  family  of  fossils  at  a  lower  horizon  than  that 
of  the  Hudson  River  and  Trenton  formations. 

Beforo  the  discovery  of  graptohtes  in  the  shales  of  Point  IrfJvis,  tiicse 
rocks  were  supposed  to  belong  to  tho  age  of  the  Hudson  River  formation ; 
and  although  it  was  shown  that  the  graptolites  were  all  of  different  species 
from  thoso  previously  described,  yet  they  appeared  to  offer  only  currotx^ 
rative  evidence  in  support  of  the  previously  entertained  opinion  regarding 
the  ago  of  the  strata.  It  was  only  at  a  later  period,  and  from  the  dis- 
covery of  numerous  other  fossils  in  the  same  formation,  some  of  them 
having  a  primordial  aspect,  that  its  higher  antiquity  was  suspected. 

The  slialos  of  Point  L€ns,  vrith  their  associated  hmestoncs  and  sand- 
stones, since  termed  the  Quebec  group,  are  now  regarded  as  embrainag 
the  ])eriod  from  the  Calciferous  sandstone  to  tho  Chaay  limestone,  inclusiro. 
This  ofAoch  therefore  is  entirely  anterior  to  that  of  the  Hu{lson  Itiver 
formation,  and  a  careful  comparison  of  all  the  species  of  grapUiUtea  h^ 
shown  that  no  identical  species  occur  in  the  two  series  of  rocka.  ^H 

In  the  present  state  of  our  knowledge,  we  rcoognizo  tlio  Graptoli^H 
aa  beginning  their  e.tistence  at  the  ]icnod  of  the  Potsdam  sandst^H 
The  greatest  development  of  the  family,  both  in  genera  and  sp6eii^^| 
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hand  to  be  at  the  epoch  of  the  Quebec  group.  Several  genera  and  n 
few  species  arc  known  in  tlie  Trenton  formation ;  and  a  greater  dcvclop- 
neat,  embracing  most  of  the  geuera  and  many  specios,  occurs  at  tlie 
pniod  of  the  Hudson  River  fonnatiou  iii  Canada  and  tlie  United  Stat^as, 
In  the  Clinton  strata  we  have  a  sin>rla  species  of  Graplolkhiut,  and  a  Jletio- 
liU»;  while  Dictgotuma  and  Ino<:auli»  occur  in  tlio  Niagara  bo(I».  In 
lU  the  sub3ci|ueQt  geological  formatioua  we  have  found  no  true  graptoHtea, 
ttd  the  ouly  representatives  of  the  family  consist  of  fragments  of  Dieli/o- 
iKma,  belonging  to  a  few  species.  These  occur  in  the  Upper  Helderberg 
ud  Hamilton  formations,  above  which  we  do  not  yet  know  a  species  of 
lay  genus  referable  to  this  family  of  fossils.  The  genua  GraptolUkut 
lU0  its  upper  limit  in  the  shales  of  the  Clinton  formation,  and  all  others  of 
the  fiunily,  except  Dictyonema,  are  restricted  to  the  Silurian  system. 

The  geographical  distribution  of  the  Graptolitidse  is  not  in  all  respecta 
ooineideat  with  tho  extent  of  the  geological  formations.  Dendrograptm 
oeoon  ta  the  Potsdam  sandstone  of  tho  St.  Croix  valley;  but  neither 
(his  nor  any  other  graptolite  is  known  in  other  localities  of  the  sand- 
■toae,  90  far  as  I  am  aware.  The  apecios  of  the  Quebec  group,  number- 
Bg  more  than  all  the  other  formations  together,  have  been  identified 
Sir  « longitudinal  extent  of  about  900  miles ;  Point  L(ivia,  Orleans  Island, 
St.  Ajtoe'a  River  (Gospd),  and  the  western  part  of  Newfoumlland,  being  the 
piiunpal  localities.  But  although  the  Quebec  group  is  known  to  extend 
into  Vermont  and  along  the  eastern  counties  of  Kew-York,  I  am  not 
wme  that  graptolites  have  been  fouud  in  any  authentic  localities  of  that 
famation.*  Thus  far,  therefore,  these  fossils  of  tho  group  are  known 
(niy  in  Canada  and  Newfoundland. 

The  Trenton  liaiestone,  while  furnishing  two  species  of  QraptoUthm  in 
JlBw-Yorii,  pves  at  the  west  no  specimens  of  tho  genus  proper  ;  but  we 
kt«e  oae  Dictyonema,  a  Batkograptua,  and  an  OliDiamiat  in  tho  same 
finntioD  in  Wisconsin,  though  not  elsewhere  knotvn. 

Hio  UBca  state  at  Utiea  abounds  in  the  remains  of  graptolites,  and 
these  fossils  are  of  frequent  occurrence  at  O.xtungo  Creek,  in  the  valley 
of  the  Alohawk.  It  ia  probable  that  some  of  the  localities  referred  to  the 
Hndaou  River  formation,  may  be  in  tho  Utica  slate,  which,  owbg  to  the 
disturbed  condition  of  the  strata,  is  not  separable  from  the  succeeding 
lIstM. 

In  the  Hudson  River  formation,  the  characteristic  graptolites,  of  numerous 
^Moea,  have  been  found,  in  greater  numbers  than  elsewhere,  at  Norman's 
Kill  near  Albany  ;  but  they  occur  at  Stuyvesant's  Landing,  and  at  the 


*  A  (Ingle  brftDchiog  farm,  Ihe  O.  Milui,  bki  been  publiihcd  ia  the  Oeological  lt«- 
pcnof  Varmont.  TUc  spec i men  wag  round  iii  »  lioulilsr  of  ilnli,  but  Uis  |>rul>ubl/ of 
<!•  IJs<b«c  gcoup. 
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city  of  Hodaon ;  whDe  »me  species  have  been  fomwl  near  Baker's  Falls 
on  the  UadsoD  Rirer,  and  at  Ballaton  and  Saratoga,  New-Tork.  Grap- 
toHtes  of  species  identical  and  aimllar  to  those  of  the  Hadaon  River  for- 
mation hare  been  found  by  Dr.  Emmons  in  the  shales  of  Augosta 
County,  Virginia,  and  also  in  TenneBsee. 

The  more  characteristic  species  of  the  formation,  O-.prUtit,  G.  Inc9mi», 
0.  ramoitu,  G.  textani,  G.  divarlcatiu,  and  G.  graeilit,  have  been 
recognized  among  the  collections  of  the  Canada  Geological  Survey,  from 
the  Hudson  River  formation  in  the  valley  of  the  St.  Lawrence.  In  the 
exteOHon  of  this  formation  westward,  a  few  species  only  have  been  found  in 
central  and  western  New-York  ;  among  these,  O.  prittu  is  the  most  com- 
mon, while  G.  biccmU  is  more  rarely  seen.  In  Ohio,  we  have  no  more 
than  two  species  from  rocks  of  this  formation  ;  while  extensive  collections 
from  the  same  formation  in  Wisconsin  and  Iowa  have  afforded  only  three 
species  (ail  unlike  those  from  Cincinnati),  and  one  of  these  has  been 
found  in  beds  of  tho  same  age  in  Illinois.  In  the  catalogue  of  fossils 
appended  to  the  Geological  Report  of  STisaouri,  no  mention  is  made  of  the 
occurrence  of  Graptolitidae  in  any  of  the  formations. 

The  great  accumulation  of  materials  at  the  epoch  of  the  Hudson  River 
formation  lioa  been  in  the  direction  from  northeast  to  southwest ;  and  along 
this  line  the  black  and  dark  colored  graptolite  schists,  alternating  with 
coarser  beds,  have  collected  in  mach  greater  mass  than  in  any  other  part 
of  its  extent.  In  the  northwestern  counties  of  New- York,  Jefferson  and 
Oswego,  where  the  formation  has  a  thickness  of  more  than  a  thousand  feet, 
the  graptolitea  are  comparatively  few  in  species,  and  not  of  common  occur- 
rence. The  gradual  attenuation  of  the  rocks  of  this  formation  towards 
die  west  is  marked  by  the  extreme  paucity  of  graptolitic  forms. 

The  graptolites  of  the  Clinton  strata  have  not,  to  my  knowledge,  been 
found  beyond  the  limits  of  western  New- York  ;  and  both  their  horizontal 
and  vortical  range  is  very  restricted.  Tho  graptolitic  forms  of  the 
Niagara  formation  (^Didyonema  and  InocatiUs')  are  very  limited  in  their 
geographical  extent. 

The  Diclyonema  of  tho  Upper  Helderberg  and  Hamilton  formations  are 
known  to  occur  in  New-York  and  in  Ohio ;  and  in  the  northwest  a  species 
has  been  found  in  the  Upper  Helderberg  limestone  on  Mackinac  Island. 

This  distribution  of  the  Graptolitidse,  as  well  as  their  general  association 
■with  other  fossils,  together  with  the  nature  of  the  sediments,  would  indi- 
cate the  proximity  of  the  coast-line  as  their  habitat,  and  as  the  zone  of 
their  greatest  development. 
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Ghiptolitis.. 


, ,  Brom«]. 
LiniKEui,  Wahlenberg,  Beck,  Qnensledl,  Mut- 
cliison,  Porllock,  De  Verneuil,  KcyBerliiig, 
Mnlher,  Vnnuxpm,  EramoD?,  Biirrfrnde,  D'Or- 
bi^oj,  Geiiiitz,  Siiess,  Meneghlni,  McCoy, 
Ricliler,  Salter,  Nicol,  Harkoess,  Hnll. 

PmODOa NU9«oti. 

OniaociHATiTEs ..Wttlilenberg,  Seblolhcim,  Qaeosledt,  Oeinitz. 

Loif ATocinis Bronn,  Eicbvnld, 

Pbiokotub NilaioD,  Hislager. 

Fdcoides BrQDgaiart,  Eutoa,  EmmoDB,  Conrad. 

Pbtalomtbcs SneBa. 

DirRioN  (aub-genua)  ..Bnrrande. 

DiDTMooBAFTDa McOo;,  Salter,  and  atbcrs. 

DiFLooniPifa McCoy,  Snlter,  Hatkneas,  < 

MoKOPRion  (a.-gen.)  ..Barraade. 

MOHODRIFTDS  ..,. 

Ci.ADoaBArTi;s  ■  ■ 
GiogaoenirtvB  . . 


[Goinilz,  [ 


Ni 


^EmmoDS. 


A.  D.  1727.  The  graptolitea  of  Sweden  were  observed  by  Bromel, 
»ho  regarded  them  as  leaves  of  graBses.   (^Aet.  Upsal,') 

1736.  LiiiniGus  established  the  genua  Graptolit/nin  in  the  first  edition 
of  hie  Sy»tema  Natures;  and  some  yeitrs  later,  ia  the  twelfth  edition, 
introduced  specific  names,  G.  scalaria  being  the  typo  of  the  genus. 
This  form  has  been  regarded  by  Wahlenberg,  Geinitz,  and  Earrande 
aa  the  G.  sa^ittariita,  compressed  in  a  direction  rectangular  to  the 
cellules.  The  G.  Sagittarius,  Linn.,  is  therefore  regarded  by  the  latter 
Buthor  as  the  veritable  historical  prototyjje  of  the  genus  Graptolil/ius 
and  of  the  family  of  graptolitos.  For  my  own  part,  I  consider  the 
G.  tcalaris,  bo  far  as  illustrations  of  that  form  have  come  under  my 
observatioD,  as  a  distinct  type  of  the  graptolite  family. 

1821.  Wahlenberg  considered  the  graptolitea  of  Sweden  as  very  slender 
orthoceratltes.  (^Nova  Acta.  Soc.  Scien.  Upsal,  vol.viii,  pp.  92  and  93.) 

1822.  Schlothcim,  participating  in  the  opinion  of  Wahlenberg,  described 
and  figured  a  species  under  the  name  Orthoceratites  serratus.   (^Pclrefak- 

mhinde,  p.  66,  pi.  viii,  fig.  3.) 


*  From  Ibe  eatliest  ootlce  ortbe  geons  Graptolilhiia  to  tho  yen 
bnt  llule  to  that  whicb  baa  already  been  jmbliihcd  by  M.  Barran 
of  Bobcmio. 
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1828.  Ad.  Brongiiiart  descril'ed  two  speciea  of  graptolites  from  the 
Traaaition  formation  at  "Pointe  L^vi  prds  Quebec  daua  le  Canadft,"  as 
Fucoidet  dentatus  and  F.  terra*  (^HiHoire  de»  V^g4(aux  Fogstlee,  pp.  70 
and  71,  pi.  vi,  6g.  7-12.) 

1829  [18317].  F.  Holl  republished  the  description  of  Orthoceratit€$ 
terraluK  of  Schlothcim.  (^Randbiich  die  Petrefacten.,  vol.  ii,  p.  234.) 

18 — ?  Prof,  Nileaon  recognized  the  graptolites  as  polype  belon^ng 
to  the  eeratophydians.  He  proposed  to  substitute  t!ie  prenaccupied  nauui 
of  Prludon  for  that  of  Graplolithaa.  (See  Dr.  Beck,  in  MarcJiigon^a 
Silurian  Sif»tem,  p.  696.) 

1835.  Prof.  Bronn,  adopting  the  opinion  of  Prof.  Nilason  regarding 
the  nature  of  graptolites,  gave  the  name  Lomatcceras  (LeOtea  Geognob- 
tica,  vol.  i,  p.  65,  pi.  i,  fig.  13,  X.  priodoTi),  at  the  same  time  arranging 
the  Bpecies  with  the  orthoceratites,  etc. 

1837.  Hiainger  described  five  species  of  graptolites  from  the  rocka 
of  Sweden,  adopting  the  generic  name  Prionotua,  created  by  Prof. 
Nilsson.  Among  these  are  two  species  of  Linnceus,  P.  Sagittarius  and 
P.  Bcalarii  ;  to  which  he  added  the  new  species  P.pri»ti»,  P.  folium,  and 
P.  convohitna.  (^Ltlli.  Hui^cia,  p.  113,  pi.  35.)  In  the  second  supple- 
ment to  that  work,  published  in  1840,  two  other  species  are  added,  under 
the  names  P.  gemimis  and  P.  teretiutculaa ;  the  latter  being  of  the  type 
of  G.  scalaria.  (Snpp,  ii,  p.  5,  pi.  38.) 

1S39.  Sir  Roderick  Murchison  described  and  figured  in  the  Silurian ' 
System  three  species  of  graptolites,  G,  Ludenaia,  G.  Miirehiaoni,  and 
G.foliaceua.  (Sil.  Sgstem,  p.  695.) 

1840.  Prof.  Eichwald  published  a  description  of  Zo7iiatocera»  diattchut, 
a  graptolite  from  the  Silurian  formation  of  Eathonia.  (^Sil.  Sytt.  m 
Eathland,  p.  101.) 

1840.  Prof.  Quenatedt  sought  to  re-establish  the  opinion  that  tbo  grap- 
tolitos  arc  true  orthoceratites.  (JV,  Ja/irh.f.  Min.,  p.  275.) 

1842.  Prof.  Geinitz  described  and  figured  five  species  of  graptolites 
under  the  names  G.  foliaceua,  Mnrohison,  G.  priodon,  Bronn,  G.  Xw 
deneia,  Murchison,  G.  aerratui,  Schlotb.,  Gf,  scalaria,  Linn.,  and  G. 
spiralia,  Geinitz ;  regarding  them  as  belonging  to  the  Cephalopoda. 
(N.Jahrb.f.  Min.,j>.  697.) 

1842.  Vanuxcm  identified  a  graptolite  of  the  Utica  slate  with  the 
Fucoidea  dent  at  ua  of  Brongniart.  Graptolithua  dentatua,  Vanuxem, 
G.priatia,  Hall,  His.?  (^Geot.  Hep.  Sd  Dist.  N.  Y.,  p.  57,  fig.  2.) 

1843.  Gen.  Portlock.  in  his  Geological  Report,  discussed  the  nature 


*  Tbeae  spectes  are  probiblj  idetiiicn]  with  Ihoae  which  I  Lqtu  lieretorore  Jcsccibed 
B  G.  prittiniformU  and  G,  bryonoidti. 
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of  the  graptolites,  recognizing  thom  as  true  zoophytes,  and  indicating 
their  anolugy  vrith  Sertularia  and  Plumnlma.  lie  suggested  that  the 
tpeoiac  may  form  aevera]  genera,  bolouging  perhaps  to  difTercnt  orders. 
"Die  spAcies  dcacribcd  and  euuiucratod  by  this  author  are  indicated  under 
tlw  names  6j.  Sedgwiekt,  O,  di^tans,  G.  tenuis,  Portlock;  G.  convolutus, 
O.  tagUtarias,  G.  priatU,  and  G.  folium,  Hiainger;  G.  aealaris,  Linn., 
O^oliactiu,  Lons.  (  Geol.  Rep.  on  Londonderry,  Tyrone,  and  Fermanagh, 
pp.  317-321,  pis.  xix  and  xx.)  The  species  described  by  this  author  aa 
Gflrgonia,  probably  belong  to  Dictyoncina. 

1843.  W.  W.  Mather  and  E,  Emmons  recognized  OraptoUtluu  dentatm 
M  dumoteming  the  Utica  slate.  {Geol.  Rep.  \st  DiU.  N.  Y.,  p.  S90, 
nd  Geol.  'Ind  DUt.  N.  Y.,  p.  279.) 

184S.  J.  HaJl  described  Graptolithiu  CHntonensu,  from  tlie  shales  of 
dw  Clinton  group  in  the  Upper  Silurian.  (^Geol.  Hep.  4lh  Diat.  N.  Y., 
^  72,  fig.  12.) 

1845.  Sir  R.  I.  Murcliiaon,  De  Vernenil.  and  Count  Keyserling  enu- 
Berated  G.  tagittariua,  Hiainger,  and  G.  distickiis,  Eichwald,  m  cbarao 
teriiing  the  Silurian  formations  of  Russia.  (^Geol.  of  Russia  and  Ike  Ural 
JGf.,  vol.  ii,  p.  S82.) 

lS4ti.  Prof.  GeiniCz  repeats  the  opinion  expressed  by  himself  in  1842, 
ngardtng  tlio  nature  of  the  graptolites ;  and  <livides  them  int<)  two  sec- 
tioDS,  the  straight  and  the  spiral  forms.  In  the  first  section  he  de- 
teribet  four  species:  1.  G.foUaceits.  Murchison,  (with  which  he  idoiitiGes 
S.pristia  and  G.  folium,  Hisinger,  and  G.  dentaUis,  Vamixem)  ;  2.  G. 
jriadon,  Bronn,  (under  which  he  includes  G.  Ludentlt,  Mui'chison,  and 
G-  teretituculiis,  Hiainger)  ;  3,  G.  tagittariiu  and  G.  ufalaris,  Linn, 
(which  be  regards  as  varieties  ofthe  same  species),  fwec/rffsj^rrdtBroug., 
lad  O.  Murchisoni,  Beck;  4.  G.  serratiu,  Schlot.  (^Grundnn  der  Ver- 
rim,  p.  SIO,  pi.  X.) 

1846.  E.  Emmons  published  Fucoides  simplex  [==  Graptolithtu  aeea- 
Imtu],  from  the  roofing-slates  of  Hoosic.  (^Natural  Bittorg  of  New- 
Yorle,  Agrii.iiltnre,  toI.  i,  pi.  xvii,  fig.  1.) 

1847.  J.  Hall  described  and  figured  fifteen  species  of  graptolites, 
MMly  new,  from  the  Lower  Siluriau  strata,  placing  them  among  zoophytes. 
{Pal,  If.  York,  vol.  i,  p.  265,  pis.  Ixxii,  Lcsiii,  and  Ixxiv.) 

1848.  Rec.  Prof.  Sedgwick  announced  the  occurrence  of  GraptoUthu* 
ta^Uarim,  His.,  and  G.  latxu,  McCoy,  in  the  Skiddaw  slates.  (  Quarterly 
•few.  Qeol.  Hoc,  vol.  iv,  p.  223.) 

1848.  J.  W.  Siilter  described  G.  folium,  G.pristts,  Hisinger,  G.  printis, 
nr./oliixceus,  Portlock,  G.  ramostu,  Hall,  G.  Ttmiia,  Sowerby  and  Salter, 
G.  tenuis,  Portlock,  and  G.  sextans,  UaH,  from  the  alatcs  of  Loch  Ryan, 
•tc.  {Quart.  Jour.  Geol.  Soa.,  vol.  v,  pp.  15-17.) 

1848.  Prof.  Philips  enumerated  the  G.  Ludmsts,  G.  Murchisoni,  and 


mt^mm  m  iha  BaiMif  lAaniaio,  md  Hsverfimi^irest  districts. 
»  ^  «b  fitaJ.  &n9,  ToL  H,  part  1,  p.  308.) 
JfeHM^Qeal  MOBcnted  ami  deaeribed  Or^ttUOuu  Griatanatar, 
teM..  6,  tiiimuii,  ud  O.  laxm.  (^QiiarUrly  Jnar.  Geot.  Soe., 

^  J.  HftB  stated  dw  ocoazrenoe  of  twenqr  speoes  of  eiiq>toItt«8 
»  ro^ ;  no  odker  apedea  hiring  been  fbaad  in  the 
1.*  (i*n>qw<Kiij>  ^  tAe  .^Jiur.  AtMcfar  tJu  Advance- 
f  ^Mmmm,  1$49.  p.  Sol.) 

K  4.  Buttad*  pnbbfaed  a  memoir  opoo  the  gnptolites  of  Bohemia, 

\  WTCMlMft  ^ecias  of  filrayrfjJAfat,  of  wltich  fiAeea  were  oew ; 

I,  JCMrdn,  with  lb«r  speoM ;  aad  the  genus  RttioKiet,  with 

TImm  m«  all  yheiwl  amu^  the  P^ypL    All  of  these  species, 

I  uM*.  M*  lb«ad  i>  4m  ^ft*'  Silurian ;  foor  of  them  occur  id  the 

t  uiT  tlw  mftcwr  drririea,  and  pass  upward  to  the  superior  beds ; 

m  lynjiw  is  ttattkud  to  the  kwer  ^riaioo.    M.  Barrande  has 

A  Hk  tU*  MMHar  a  nmm4  of  tk»  geo^afiUeal  aad  geolo^cal  distri- 

Ik  vf  Ui*  (MptolilM  in  lb«  dilerait  cowitaea  of  die  ^abe. 

tVif.  M«0^  dewribed  titne  apeciea  of  gn^itoIJies,  propowig 

ttw  UAUW>  iVW'^^F"*'  '^  ^'>'*  *^  *  dooUe  aaries  of  cellules.     He 

|fiIV^>Md  alao  th«  j^awrie  name  PntamrgiUaria  fiv  a  loophjte  which  he 

l^n  to  iW  (.(^irgiMuiulaft.  but  which  ma;  peHiapa  belong  to  the  Grap- 

I  %i)iU>W.    (vUiMili  •Md  Magatme  of  Nat.  Hut.,  toL  li,   2nd  series, 

ISJiU.  IVtf.  Harkness  de3crih«d  the  graptolites  found  in  the  black 
I  l^Alvd  vf  L>uiutVH>»-^re,  recogniring  two  species  of  Ra^rite*  and  tea 
L  l^uua  u>i'  Oraptolites.  (  Qtuw.  Jour.  Geol.  Soc,  toI.  rii,  pp.  59-65,  pi.  i.) 

t\JL.  Piof.  MoCojr  published  descripUoos  and  figures  of  graptolites 

I  |^Mu  Uribah  palfEoaoic  rocks,  adopting  the  name  ^iphi/rapsus  for  the 

'  Uvv'ii>d  with  two  ranges  of  cellules.    Of  fifteen  species  which  he  described, 

\  ^M.'U  Mv  idoatifiod  aa  those  of  preceding  authors,  and  three  of  these 

W  vViH'^iiiiMl  as  American  species.    (^Brituh   Palueozoie  Fouils,  pp. 

I  u,  vi  \  a.) 

Uv>l   IV.  H.  A,  Prout  described  a  graptoiite,  G.  BalUaniu  [=  Den- 
i  4tMli''V*t'l<  tVi.>iu  tho  rotsdam  sandstone  of  the  St.  Crok  River.  (^Am. 
-  (i),  vol.  ix,  p.  187.) 

I  SuoM  jniblishod  descriptions  of  Bohemian  graptolites, 

i  1 1\  itll  of  thi«o  described  by  Barrande,  recognizing  several 

iv4,  aud  describing  nine  new  species.     He  proposed  the 

.  M  a  auUtituto  for  Btprion,  =  Diphgraptua.    (^Natur- 


W^^ 


4  w(  ^avuV  *V<^**  lD«lu<Ied  e 
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wistttuehi^liehx  Abhandlunffm,  vierter  Baoil^  pp.  88-134,  pis.  vii, 
riu,  and  ix.) 

185X.  J.  W.  Salter  described  0.  tenuu,  Portlock,  and  G.  bullatiu,=B 
G.prittu'i,  from  the  Silurian  rocka  of  Scotland.  (^Murchmn,  Silurian 
Soek$  of  Scotland,  Quart.  Jour.  Qeol.  Soo.,  vol.  Til,  pp.  173  and  174.) 

1851.  Boeck;  Bemarkinger  Angaaende  QraptolUhen  6Virt«Ctantti  (cited 
}tj  OeinJtz ;  the  work  not  aeon  by  the  writer). 

1851.  Schareiiberg,t(W  fff-apfci^tfAen  (cited  by Geinitz;  vorkuotseen 
by  flie  writer). 

1852.  Prof.  Geinitz  described  the  graptolitea  of  Saxony,  placing  them 
imoDg  aoophytes,  and  proposing  the  genera  Monograpsu*  and  Cladoifrapgiig 
for  certain  forms  of  graptolitea,  and  the  genus  Nereograpmi  to  include 
ifyrianiUi,  AWatei,  etc.  He  enumerates  and  describes  fifty  apocics  of 
graptolitea  of  his  own,  or  of  preceding  authors;  and  one  species  of 
RdioUtti,  R.  Oeiititiianus.  (_Die  Vertteinerangen  der  Grauwackenrforma- 
Cwn,  heft  i,  I>ie  Graplolilhen.') 

1S52.  J.  W.  Salter  described  some  graptoUtes  from  the  south  of  Scotland, 
tecogoinng  throe  speciea.  (^Quar.  Jour.  Geol.  Soc,  vol.  viii,  pp.  388- 
891,  pi.  Ki.) 

1852.  J.  Hall  reproduced  the  GraptoUthtis  Clintonen»i»,  and  described 
fi.  vau>tus,  =  RetioUta  venoiUi.  He  also  described  the  genus  Dictgo- 
RMM,  suggesting  its  relations  with  GraptoUthas,  and  likewise  the  genus 
Inoeaalis.  (^PaleeotUoUi-/!/  of  jVew-York,  vol.  u,  pp.  39  and  40,  pi.  xvii, 
Ukd  pp.  174-176,  plates  xl  P,  and  xl  a.) 

1853.  J.  W.  Salter.  A  new  species  of  gniptolite  (^Didgmograptut 
tadaetut,  Salter),  "from  the  Lauzon  Precipice,  Hudson  River  Group." 
(JivMrterlg  Joar.  Geol.  Soe.,  vol.  ix,  p.  H7.) 

1865.  Dr.  Emmons  described  several  now  species  of  Graptolitcs,  and 
inposed  the  generic  names  of  Nemagrapaiig,  Ghsiograpiua,  and  StaurS- 
grapms,  (Americaji  Geologg,  vol.  i.) 

1857.  Prof  Meneghini,  from  collections  made  by  General  De  la  Mar- 
BOt»,  described  ten  species  of  graptolites  from  the  Silurian  rocks  of  the 
IiUnd  of  Sardinia,  of  which  eight  species  were  new.  (^Palmontologie  de 
tBt  de  Sardaigne.'y 

1857.  J.  Hall  communicated  to  Sir  William  E.  Logan  descriptions  of 
tventy-one  new  species  of  graptolites  from  the  Lower  Silurian  rocks  of 
Point  Ldvis  (Lauzon  seigaiory)  near  Quebec,  (many  of  the  spocioa  having 
Wnpound  forms  not  before  known  among  this  family  of  fossils,)  and 
proposed  several  new  genera.  (^Report  of  Progress,  Geol.  Survey  of 
(kuada,  1857.  Sec  also  the  Canadian  Naturalist  and  Geologist,  vol.  iii.) 

1859.  J.  Hall  published  Notes  upon  t/ie  genut  Graptolithiu,  with  an 
■mimeration  of  the  Canadian  species ;  a  notice  of  graptolite-stipes  with 
reprodactive  cells,  together  with  deacriptiona  of  two  new  species.  (_Tu>eifth 
thd  State  Cabinet,  Mhaay,  pp.  46  and  58, 1859.') 
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,  1859.  The  preewiing  notes  were  reproduced,  with  descriptiona  of  fr 
Iditional  species  of  GraptoUUtm,  one  Med'ograptui,  the  genus  ThamU 
•aptug  with  two  Bpecies,  and  one  species  of  ItastriUs.  (^Pakeontolo^ 
'.  Y.,  vol.  iii,  pp.  495  and  522.) 

.  J.  llall,  in  continuation  of  the  paper  Ironi  the  Twelfth  Repa 

1  the  State  Cabinet  (from  PaUeontology  of  Neu--Yi>rk,  vol.  iii,  Supp. 

Bscribod  additional  speciea  of  Graptol^ae,  Hetio^raptug,  Thamnogri 

,  and  Rastrite*  as  above.    (^Thirteenth  Report  of  the  State  Cat)"* 

I.  55-64, 1860.) 

1861.  J.  W.  Salter  in  "  New  Fossils  from  the  Skiddaw  Slates,"  notJw 
the  occurrence  of  several  speciea  of  CfraptolkAuii,  and  the  discovery  ot 
branching  form  similar  to  those  wliich  Sir  William  £.  Logan  first  broug 

I  to  light  in  Canada,  which  he  proposed  to  term  Didiorfraptua.  (Oeolo^ 
W.  i,  p.  74.) 
*  1861.  Prof.  McCoy  sent  to  the  writer  a  proof  of  a  plate  of  graptoiil 
torn  the  "PalceontoIoffi/ofPtcloria."  Among  the  figures  &ro  species  olosf 
nBembling  or  identical  with  O.  ramTtiu,  Q.  furcatus,  and  0.  graitilt 
Ifhile  others  resemble  O.  priith,  G.  sagittarUu!,  &o.  The  descriptions 
&rther  illustrations  have  not  como  under  our  notice, 

1861.  E.  Billings  "  On  the  occurrence  of  Graptfllitea  in  the  base 
tiie  Lower  Silurian."  The  paper  contained  it  review  of  the  work  of  Frd 
rich  Schmidt,  and  a  comparison  of  the  grarptolitic  tones  in  Europe  i 
Amcric.i,  with  a  view  to  show  that  the  graptolite-schists  of  Normi 
Kill  near  Albany  are  not  in  the  upper  part  of  the  Lower  Silurian  diviaia 
(Caartdidrt  Naturalitt  and  GeologUt,  vol.  vi,  pp.  344  and  348.) 

1883.  Sir  William  E.  Logan  roeoguized  the  occurrence  of  GmptolUA 

Ibicoraii,  0.  ramom»,  G.  m-icronatas,  and  G.  priHi»,  characleristio  a] 
ffies  of  the  shales  of  Norman's  Kill,  in  the  TJtica  and  Hudson  River  fom 
^ons  of  Canada.  (^Geology  of  Canada,  p.  200,  and  Catalogue  of  Foea 
^  942.  Idem,  Graptolites  of  the  Quebec  group,  pp.  226  and  228.) 
^  1863.  J.  W.  Salter  (Note  on  Skidtlaw-Siate  Fossils)  noticed  i 
aew  species  of  graptolites,  proposing  the  new  genus  Tetragraptvs, 
floBcribing  the  genus  DiehograptHs  previously  proposed  and  cited  abo* 
(^Qiiarterlg  Joiinuil  of  the  Geologictd  Society,  vol.  xix,  pp.  135-14 
with  illustrations.) 

',  The  Qraptoliihui  from  the  Hoosie  slate-quarries  was  named  I 

if.  Eaton  Fueoidet  »eeaHnu»,  and  the  specimens  were  thus  labelled 

(he  cabinet  of  the  Rensselaer  School  at  Albany,  as  known  to  the  wi^ 

from  1832  to  1836 ;  but  we  have  been  ouable  to  find  any  publiahl 

descriptjon. 


CHAPTER      II. 


L — SrSOPSIS  OP  THE  SPECIBg  op  aRAPTOLITro*  OF  XHB  QUEBEC  GBODP, 
DESCRIBED  IN  TUI8  MEMOIB. 

L  SpEt-'ica  BAHNQ  X  BitATEiuL  ARRANOEHEKT  OP  FARTB.    (Sub-geuus  SonopHon, 
Bornmde;  Monoffraplut,  Geinitx.) 

Genus  GRAPTOLnnus,  Linnnsus. 

iSea  consisting  of  two  Btijjes  from  a  single  axis.     (^Didi/moffrap- 
tut,  McCoy  ;   ClaAogTaptm,  Gcinitz  in  part.) 


.       1-9 

palnlut 

..      16-lS 

UtMUAtna 

■ 

pBDDB  lulus 

penoatnlua 

3     .. 

6     .. 

..       1-8 
..       8 

J.  Spedee  consisting  of  four  simple  stipes  from  a  single  axi3,  with  or 
without  a  central  disc.  (^Tetragraptui,  Salter.  Dichograptut, 
Saltec,  In  part.) 


FlBl«. 

a,  bTjottaxieil ,., 3  ., 

brfosoides 4  .• 

brjoDoides 6  . . 

dCDticalntTia 4  .. 

qnadribrachiatus S 

qaadribtacbialm 6  .. 

rruticosua S 

fraticosua , S  ., 

cracff^r B  .. 

Heidi 6  ., 


ilaiiii  ... 
Bigibri  . 


..18 
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JV  eigbt  simple  stipes  proceediBg  &om  a 
■Di,  wifii  or  nitboot  a  eentnl  £ae.    {^I>u3y>grapt>u,  Salter,  in 
part.) 

puu.       ricBM. 

G.  oeUbrMbistiu t     ....       t-1 

DctoOr&cliUIuj S     ....       1-4 

octooviat • 10     ■•••       l|l 


d.  Species  conststing  of  more  dian  eight  simple  stipM  proceediug  tirom 
a  single  axis,  with  a  disdiict  broad  comcoas  disc.    (^Didtograpi 
Salter,  in  part.) 

Plate.  Fifrue. 

O.  LogBol 9     1-9 

Logud,  Tw. 11    ....      T 


<w«.  Salter,  in    ' 

i 

„  Grom 
orllP 


t,  Speciea  with  tlie  sdpes  proceeding  from  a  ungle  axis,  and  more  or  Ic 
frequently  branched  duiing  their  entire  leogtJi;  not  known  t 
bare  a  central  disc. 

FUw. 

O.  fleiitii 10     .. 

riEt<>UB II     .. 

tibDormu U     .. 

REcbnrdMiii 11     .. 

ramului 13     .. 


SpECitta  (eo  far  as  kncwn) 
EHOcs  es  Tiro  sides. 


a.  Cellules  tubular,  inclined  to  the  ana,  aperture  snbquadrangular. 
Flaw.  Figure. 


b.  Cellules  short  and  square,   aperture  transverselj-elliptiea],  ap| 
ently  excavated  in  the  margin  of  the  atipe. 


Geuufl  CLiMACoaaAPTDB,  Hall. 
FUle. 


Genoa  Retioutes,  Barrande. 
Plate. 
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Species  with  vcxebous  simple  stipes  from  a  single  axis,  in  bilateral 
ARRANGEMENT.  (Other  species  known  only  as  simple  stipes.)  (Sub-genus 
Dipriojif  Barrande;  JXplograptuSj  McCoy.) 

Genus  BBTioaRAPTUS,  Hall. 

Plate.         Figure. 
R.  tentaculatns    U    ....     6-8 


Simple  stipes  with  quadrilateral  arrangement  of  parts. 

Genus  PHYLLoaRAPTUS,  Hall. 

Plate.  Figure. 

P.tjpus 15     ....  1-12 

Uicifolius 16     ....  1-10 

Anna 16     ....  11-16 

angostifolius 16     ....  17-21 

I  Species  hating  stem-like  axes  with  numerous  irregular  ramifications. 

Genus  Dendrograptus,  Hall. 

Plate.  Figure. 

D.  flexuosus 17  ....  1-2 

flexaoaus  ? 18  ....  4 

divergens 17  ....  3,4 

striataa...  ••.••• 17  ....  5,6 

erectas.... 17  ....  7 

fraticosns • • •....   17  ....  8,9 

dififasas 18  ....  1-3 

gracilis 18  ....  6,6 

F*  Species  with  fijlbellate  or  funnel-shaped  fronds,  the  branches  of  which 
are  connected  by  regular  dissepiments  orriNO  a  fenestrate  struc- 
ture, OR  BT  L^'FREQUENT  AND  IRREOUIJLR  TRANSVERSE  BARS,  AND  SOME- 
TIMES BT   AN  ANASTOMOSING  OF  THE  ADJACENT  PARTS  OF  THE  BRANCHES. 

Genus  Gallograptus,  Hall. 

Plate.  Figure. 

G.  elegans 19     ....       1-4 

Salter! 19     ....       6-8 

Genus  Dictyonema,  Hall.  (Graptopora,  Salter.) 

Plate.  Figure. 

D.  irregularis 20     ....      1,2 

roboata 20     ....       3,4 

qnadrangularis 20     ...•       6 

Hnrrayi 20     .•••      6,7 
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0.  SFRutEB  coNSiaTiNa 

DLTIMITG 


Genofl  Ptilooraptos,  Hall. 

rittle 
F.  pluBiosns 'i\ 

G«iQiliLBDUa 21 

Genog  Thamnoqraptcs,  Hall. 
Tbamnogrnplag  Anna ■ 2t 


)    FROM    THE    mCl    St.ATB    OF    LACE    ST.    JOBS, 
AND    ILLuaTKATlOM. 

Graptolithus. 

Plate. 
Q.  (=  Uonoprton  :=Diil;mograptDB)  fliuciduB.,,,.  2    ,,., 
G.  (^  DIplagrnptua)  quudrimueranalus ....13     .... 

Rbtiooraptos. 

Plate. 
Itetiogrsptus  eucbatls U     ... 


Figure. 
IT-19 
1-10 


— DE3CBIPTI0N3  OP  THE  SPECIEg   OP   ORAPTOLITID.E   FIOURED  j 
IH  THIS   MEMOIB. 


Genus  GRAPTOLITHUS,  Linnaeiia. 


Generic  Charadera, — Polypidom  or  frond  conaiating  of  slender  elongated 
stipes  or  etems,  which  are  flattened  and  quadrangulur,  and  may  bo  simple 
or  compound,  and  sometimes  bifurcating.  The  cellules  take  their  ongai 
from  a  common  liody  or  canal,  \rhich  is  parallel  to  a  slender  axis. 

Some  of  the  species  have  the  cellules  la  aiuglo  scries,  and  others  have 
them  in  two  series,  arranged  on  opposite  sides  of  the  stipe. 

Those  species  with  the  single  scries  of  cellules  (^Monopnon,  =  S£om^ 
graptus)  have  the  axis  marginal ;  while  those  with  the  two  seriean 
cellules  (_Diprioa,:^  Diphgraptiti')  have  each  series  entirely  independT 
of  the  other  ftnd  aeparated  by  a  double  solid  aids,  leaving  no  com 
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cttioD  between  tlie  series,  each  of  wbich  l;as  ita  commoD  body  or  canal, 
as  in  those  with  the  Bingle  series  of  cellules.  This  character  is  clearly 
tfaoini  til  some  of  the  hi-celluliferoHS  sitecios,  which  subdivide  above  the 
hasc  by  the  dehiscence  of  the  axes. 

ITie  species  baring  a  single  aeries  of  cellulea  are  developed  in  a  bilateral 
ftmtugcnient  of  the  parts  on  the  two  ades  of  a  central  point  or  radicle. 
The  siufilest  forms  known  consist  of  two  single  elongate  stipes ;  others 
hive  four,  eight,  or  more  simple  stipes  ;  while  in  other  species  the  stipes 
are  Tariously  bifiircated  :  but  in  all  they  are  symmetrically  and  bilatendly 
amnged  upon  the  two  sides  of  the  specimen.  Many  of  these  compound 
ionta  have  the  bases  of  the  stipes  united  in  a  central  corneous  disc  or  cup, 
which  is  of  the  same  substance  as  the  stipes,  thickened  in  the  middle,  and 
atteaoate  at  the  margins,  and  which  in  the  living  condition  was  probably 
of  a  concavo-convex  form. 

The  centre  of  these  discs  on  the  exterior  side  often  presents  a  small 
point,  whioh  however  does  not  bear  evidence  of  having 
Imcd  attached,  at  least  during  the  later  periods  of  the  animal's  life. 

The  species  under  this  genus  may  for  convenience  be  distributed  in 
hro  Bcetioas  with  several  subordinate  divisions,  as  shown  on  pp.  65  and  G6. 


1.  GRarTOLiTnus  nitidis,  Hall. 
Plate  I,  figures  l-K. 

(0.  StTIDQB,  Hall :   Giolofual  Surety  of  Canada,  Report  fot  186J,  pttgs  139.) 

Deiirfption. — Frond  composed  of  two  simple  stipes  proceeding  from 
I  rdbU  r&diclc,  and  diverging  at  an  angle  of  about  175°.  Stipes  narrower 
•t  the  base,  and  gradually  widemng  towards  the  extremities,  which  in 
perfect  specimens  are  somewhat  rounded  from  the  partial  development  of 
tw  or  three  of  the  terminal  cellules.  Radicle  short,  abruptly  tapering  to 
» ikDdor  point.  The  stipes  in  their  greatest  width  are  from  sis  to 
ten  hundredths  of  an  inch,  while  near  tiie  base  tliey  are  often  not 
than  five  hundredths  of  an  inch  in  width.  The  proportion  of  the 
Itipe  occupied  by  the  common  body  is  about  one  sixth,  or  less  than  one 
Bith  of  the  entire  width.  In  the  broader  stipes,  the  limits  marked  by  the 
puatalifurm  elevations  indicate  the  bases  of  the  cellules.  In  some  speci- 
aeos,  one  fourth  of  the  width  is  occupied  by  the  common  body. 

Cetlulcs  long  and  narrow,  from  tlnrty-two  to  thirty-four  in  the  space 
(f  an  inch,   curving   slightly   upwards,  nearly  twice   aB  largo  at   the 
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aperture  as  at  the  base,  and  about  three  times  as  long  aa  tlicir  greatest  m 
when  the  stipe  is  flattened  ;  inclined  to  the  axis  at  an  angle  gf  from  B5H 
4o°  ;  diviaion-walla  of  cellulea  in  coutact,  or  united  for  throe  foitrlhs  of  t] 
entire  length  ;  margin  of  the  aperture  straight,  or  Bliglitly  curved  »ear  I 
anterior  edge,  making  an  angle  of  110°  or  112°  with  the  axis ;  the  a 
margin,  in  the  broader  etipea,  lies  over  tho  base  of  tlie  third  cellul 
advance.     The  limits  of  the  cellules  are  strongly  marked  by  a  line  i 
eating  tho  place  of  the  partition  or  divisional  cell-wall,  which  on  one  a 
often  termiuates  below  in  a  pustule. 

This  beautiful  little  species  differs  very  distinctly  from  all  other 
genus  which  I  have  studied ;  and  it  bears  little  relation  to  any  of  the 
European  forms  described,  so  far  aa  they  have  come  under  my  observa- 
tion. The  substance  of  the  stipe  b  usually  thickened,  brownish -black  in 
color,  smooth  or  slightly  wrinkled  from  desiccation,  and  rarely  marked 
■with  distinct  strije  parallel  to  the  cell-margins.  The  strise  ap)iarently 
indicate  the  succesave  stages  of  growth  or  development  of  the  celt-walls. 
The  divisions  between  the  cellules  are  strongly  marked  by  what  usually 
appears  to  be  a  distinct  groove  produced  by  the  folding  of  one  cell  over  the 
other  at  the  line  of  junction,  this  line  indicating  tho  place  of  tl^c  cell-partltiou. 
The  sheath  or  common  body  of  tlus  species  Is  usually  partially  611cd 
with  stony  matter,  and  a  section  presents  an  extremely  elongated  oval 
form.  This  condition  may  be  partly  duo  to  the  original  character  of 
the  body,  or  to  the  nature  of  the  matrix  ;  which  is  less  finely  laminated 
than  some  of  the  graptolitic  slates,  but  preserves  the  fossil  in  a  very  beaO) 
tiful  manner.  The  imprints  are  stained  by  oxide  of  iron,  and  the  a 
marking  the  divisions  of  the  cellules  are  often  well  preserved.  The  t 
verse  strise  pai-allel  to  tho  apertures  of  the  colls  are  often  distinctly  si 
casts  of  the  interior. 

The  minute  tubercles  marking  one  side  of  the  stipe  are  rarely  shf 
on  the  two  sides,  and  sometimes  on  neither  side.     Tho  condilioi 
pressure  may  have  had  some  influence  in  causing  this  appcamnce  ;  t 
the  point  of  the  abrupt  bending  of  tlie  partition  between  tho  two  celB 
may  have  resisted  more  than  the  other  parts,  and  thus  produced) 
prominence  observed.     The  proportions  of  parts  are  subject  I 
variations,  dependent  mainly  on  tlio  degree  of  stipe-developmont.  1 
the  narrower  fonns,  the  cell-aperture  often  Les  vertically  above  the  b 
tUo  second  cellule  in  advance,  instead  of  above  that  of  the  third  as  a 
wider  funns.     In  the  relations  of  the  cellules  to  each  other,  thoy  a 
as  if  the  pressure  bad  been  exerted  obliquely  to  tho  direction  of  the  ^ 
the  cellules  being  slightly  en  4eh6lmt.     There  arc  however  many  i 
tious  pointing  to  such  an  arrangement  as  being  tho  original  dispontn 
the  cellules  on  the  axis,  not  only  in  this  but  in  other  specios. 

llic  impressions  of  <?.  bryonoiJeg  resemble  those  of  this  sp^iawl 


QHAPTOLTTES. 


71 


tiw  8tip6!i  arc  broader,  the  strite  less  rigid  and  distinct,  and  the  tubercles 
ooorser  denlicles  of  (r.  nitidtu  are  absent.  In  mode  of  growth  and 
fpueni  aspect,  tiiia  species  resembles  G.  srrratulua  of  tho  Hudson  River 
ip  (Pal.  N.  Y.,  vol.  1,  p.  274,  pi.  Ixxiv.  fig.  5  a,  6) ;  but  in  the  latter 
the  denlicles  are  coarser  and  more  oblique,  tho  lower  side  being  much  the 
loDger,  and  the  stipes  are  more  distinctly  hnear ;  white  in  G.  nitidus  the 
stipes  become  gradually  wider  from  the  base,  and  are  very  distmctly  striata 
pustuiose  in  well-preserved  specimena, 


ElrMNATiaKB   0 


Platb  I. 


1.  A  yoang  iadiridual  preserving  Ibe  radicle  sod  iha  two  stipes. 

S.  Tbc  edreniit;  of  a  9ti)ie  CQlorged,  ebowiag  the  partiallj-develo|<r<I  cell'ileg. 

S,  A  larger  specimea   of  aimilar  character  !□  Gg.  1,  showiog  tbc  puatulcs  at  the 

bme  (if  ihe  cellules.     The  eiireinities  ure  not  quile  eatjre. 
t.  A  part  or  Ibe  left  aide  of  fig.  3  cnlurgvil,  showing  llie  puituliforra  eleTullaoa. 
S.  An  enlargement  from  another  specimen,  nilh  the  cellules  obliquel;  compreaeed, 

and  the  puatiilea  obscarel/  shown. 
8.  Two  enuller  individuals,  irbjcli,  froQi  juxtaposition,  simitaritj  of  size,  etc.,  Beem 

as  if  their  raaj  hare  originated  from  a  cummon  base. 
T.  An  impression  of  a  more  extended  form,  whiah  is  proportionnll/  narruwcr  Iban 

fig- 3. 
S,  A  ttill  narrower  form  of  s^pe,  dlrerging  almost  rectaugularlf  from  the  direc- 

lion  (if  the  radicle. 
t.  A  well-preserTeJ  small  indiridaal,  enlarged  three  diameters, 

formattQn  and  LocaUly. — Shales  of  the  Quebec  group ;  Pomt  Li^vis. 


2.   GEAPTOLITHtIB  PATTLCS,  Hall. 

Platfi  I,  figures  10-15. 

(O.  urntDS,  Hall:  Ofi^o^at  Survry  of  Canada,  Report  for  185T,  page  131.) 

J)$9eription. — Frond  composed  of  two  simple  stipes  diverging  almost 
tectangularly  from  a  small  radicle.  Stilus  long,  hnear,  widening  very 
gndtt&lly  from  tlie  baae  to  the  extremitioa,  which  are  somewhat  rounded 
from  the  immaturity  of  tho  later  cellules,  Width  from  base  of  serratures 
to  the  back  of  the  stipo,  from  one>  sixteenth  to  ono  twelfth  of  an  inch. 
BoT&ce  strongly  striate  in  tho  direction  of  the  ccUulcs;  stria!  cun'Jng. 
lUdiolc  minute.  The  propordon  of  the  stipe  occupied  by  the  common 
body  varies  from  a  porccptiblc  line  to  one  fiflh  of  the  entice  width,  and  is 
.4fiDCDdcnt  partly  or  entirely  on  the  direction  of  the  jvrcssave. 
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Cellules  distinctly  limited  by  the  parti tioa-walls,  alioiit  from  twenty-fc 
to  twenty-eix  in  the  space  of  an  Incb ;  rather  vride,  makmg  an  imgle  of  alioirt 
60°  with  the  direction  of  the  axis,  and  slightly  curving  upwards ;  their  pro- 
portions vary  according  to  the  width  of  the  etipe,  being  from  tlii-oe  to  four 
times  as  bug  as  wide.  Outline  of  tlie  aperture  curved,  concave,  making  an 
angle  with  the  axis  of  about  130° ;  on  the  lower  or  posterior  aide  produced 
into  mucronate  points  which  curve  gently  forward :  walla  of  the  cellules 
distinctly  striated  parallel  to  their  margins,  for  one  half  the  depth. 
anterior  margin  of  each  cellule  is  vertically  above  the  base  of  the  . 
cellule  in  advance. 

Fragments  of  this  species  are  numerous  upon  some  slabs  of  greenish  or 
blackish-green  slate  where  other  species  occur.     The  remains  of  single 
stipes  are  sometimea  four  or  five  inches  in  length,  showing  in 
individuals  little  variation  in  width  afler  becoming  perfectly  dcFel( 
which  occurs  witliin  an  inch  of  the  radicle.     .Sometimes  the  stipes 
compressed  vertically,  and  present  the  smooth  linear  base  or  extern 
which  is  less  in  width  than  when  compressed  latcffilly.     The  lateral  fa 
of  the  stipes  exhibit  some  variety  of  eurface,  de|iendent  on  the  degiee 
compression,  or  in  some  instances,  on  the  replacement  or  filling  of  the  inj 
rior  by  iron  pyrites.     In  these  cases,  or  when  the  branch  is  not  flatt«i< 
the  surface  b  deeply  striated  or  wrinkled  obliquely.     Sometimes  wl 
extremely  compressed,  the  surface  has  an  appearance  of  vemculap  st 
turc,  which  is  probably  due  to  influences  attending  the  miner^ization 
the  fossil,  or  the  filling  up  of  the  original  canal. 

This  species  is  palpably  difliiront  from  the  last  in  the  greater  extents 
the  stipes,  and  in  their  almost  perfectly  linear  character.  The  form  of 
denticles,  and  their  angle  with  the  axis,  as  well  as  their  proportional 
tance,  are  distinctive  characters.  The  ff.  virgiihtfna  of  Beck  (G» 
Graptolilhen,  page  87,  pi,  v,  fig.  36)  bears  some  resemblance  to 
species  in  the  figure  of  natural  size ;  but  our  species  does  not  corresj 
with  the  enlarged  figures. 

EirtANAtioNs  or  FmitRxa  o»  OHiPTOLiTnvB  fatclcs,  Uatl. 


10.  A  Bpccimrn  pras«r<ring  ibo  rniiiclc,  iLtid   a  giiiie  on   oae   eiiJe  two  nod  b 

inchct  in  length. 

11.  Ths  disUil   eitreiniij  of  n   larger  scipe.      Somii  of  the   cells   nro   fillnd   i 

iron  (lyriles. 
1],  A  abort  ttlpe  broken  off  near  the  rodicle,  shovring  the  uitrrow  form  uptr  ll 

luK,  nnd  ■  greater  widvh  bejoud,i>icueding  lh;it  of  the  orilriutf  tottDa. 
13.  A  pun  or  fig.  12  enlarged. 

U.  A  pari  iilll  nirlbu  4n1nrg«il  to  ibow  ilie  strite  pnrallel  to  tba  call-Bp«r1aic« 
IS.  An  colBrgcmeut  fVom   fig,    II,   wheru   eome    cvlU  ar«  Bllcd   with  ii 

slioiriag  tbcir  DitsnaioD  almost  to  the  back  of  Ibe  itlpc. 


luieB 
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Motion  and  LofnUCi/. — Shales  of  tho  Quebec  group;  from  loose 
ft  below  the  village  of  Point  I/via. 


8.    GBAPT0LITHC8    BIFIDUS,   Hall.   (n.  8.) 


Plato  I,  figures  16-18  ;  Plate  IH,  figures  9,10. 

J}4»eriptian. — Frond  two-stiped :  stipes  divorguig  from  the  small  sliort 
^ndiole,  and  curving  slightly  inward,  and  thence  extending  in  right  lines 
iDdnding  an  angle  of  from  15°  to  20°,  varied  by  growth  or  accident.  Stipes 
iwry  narrow,  rounded  at  the  base,  and  gradually  expanding  above,  attain- 
ing their  greatest  width  at  about  two  thirds  of  the  distance  from  the  base, 
firom  which  they  are  gradually  narrowed  to  the  extremity ;  they  curve  on 
tbe  celluUferous  tuargin,  and  are  essentially  straight  on  the  hack.  Tho 
cdloles  continuing  to  increase  in  length  as  the  stipe  is  extended  to 
the  point  of  greatest  width,  give  the  peculiar  curving  outline  to  the 
oeUnliferous  margin.  In  the  stipes  of  ordinary  width,  about  one  sixth 
rf  the  space  ia  occupied  by  the  common  body ;  though  thie  proportion 
T&ries  with  the  development  of  the  stipe.  Test  thin,  nearly  smooth, 
w  with  faint  atrise  parallel  to  the  cell-margins :  divisions  between 
the  cellules  strongly  marked,  and  frequently  terminating  below  in 
a  nunute  pustule.  The  width  of  stipe  varies  from  one  fifteenth  of  an 
iocli  at  the  base,  to  one  eighth  or  even  one  fourth  of  an  inch  iu  the  widest 
{m^us.  Cellules  long  and  slender,  except  a  few  at  the  base,  and  some 
partially  developed  near  the  apex ;  the  length  of  the  cellules  is  from  three 
b>  four  and  a  half  times  their  width,  according  to  the  degree  of  dcvelop- 
nteot,  and  they  inclino  to  the  axis  at  an  angle  of  48"  near  the  lower  part, 
cormg  more  directly  upwards  in  tho  middle,  or  more  fully  developed  part 
of  tlie  stipe.     Kear  the  base  of  the  stipe  the  angle  of  the  cellules  is  greater, 

^Liffwards  the  apex  it  is  loss,  until  the  last  few  are  inclined  at  a  very  low 
The  cellules  ai-e  free  for  from  one  fourth  to  one  third  of  their  length. 
apax  is  extended  in  a  sub-rancronate  [joint.  The  curving  of  the  coU- 
narpn  forms  an  angle  of  about  120°  with  the  axis  in  the  widest  part  fif  well- 
doTvlopcd  stipes. 

ITiis  8i)ecie3  is  very  peculiar,  difiering  from  all  others  described  in  this 
memoir  (except  Gf.  pennatulug)  in  the  groat  inequality  of  width  in  the 
l&pe,  and  the  apparently  continuous  incronso  of  width  from  tho  extension 
it  tli4>  cellules ;  while  tho  younger  cullutos  near  tho  apex  seem  to  he 
■lowly  devolojicd.  The  stipe  at  tho  base  is  nearly  round.  Of  tho  earlier 
eallules  tisuall/  four  or  five  and  sometimes  six  or  sereu  do  oat.  ikt-WKn 
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the  full  proportions.     In  Beveral  specimens  (and  indeed  in  all  those  upi 
■which  the  species  was  originally  founded),  the  stipes  diverge  from  the 
radicle  at  an  angle  of  15°  or  20"  with  the  eelluliferous  faces  on  the  inner 
or  approximate  margins.     A  later  examination  of  other  collections  ehoi 
some  specimens  where  the  divergence  is  greater,  and  the  developmeol 
parts  more  excessive. 

Three  individuals  of  this  epeciea  from  the  shales  at  Point  JAva  p 
very  constant  characters  in  the  mode  of  groivth  and  structural  det^la. 
a  single  stipe  much  longer  than  the  others  from  the  same  local 
aents  some  departure  from  the  provailmg  characters,  and  is  referred  « 
hesitation  to  this  species.     Another  specimen  among  later  collections  6 
ahovo  the  river  St,  Anne,  has  more  divergent  sljpea  and  a  stmuger  £ 
than  those  first  described.     In  the  imperfect  condition  of  preservstu 
these  specimens,  it  is  not  easy  to  determine  what  extent  of  v 
individuals  of  thia  form  may  be  duo  to  the  mode  of  growth  and  to  c 
causes. 


EtPLAKlTIONB   O 


FiGCKM  Of  GBiPioiiTSca  a 
PtiT»  I. 


IS,  A  imaU  Bpeclm«ii  Tram  the  same  TragmeDt  of  stale  with  Rg.  17. 

n.  An  iodividual  ofordinarj  sue. 

IS.  An  BQlBrgemenl  of  the  appcr  part  of  one  sttpe  of  Sg.  17. 


Pliti  III. 

8.  An  iadiTidnal  of  this  *pecle<,  hftviog  a  greater  diTergence  oF  Ihe  stip««  tltu 

(unnll;  ob«er»od. 

10.  An  cnlnrgemcnl  from  one  of  the  stipes  of  the  preceding,  ihotriDg  the  fbtH 
aad  the  minute  pustulcl  at  the  base  of  Che  eel l-diTls ions. 


Formalittn  and  Localities. — Shales  of  the  Quebec  group ;  Point  I(£d 
and  three  miles  above  the  river  St.  Aiuie. 


4.  GaAPTOUTHDS  rSDENTCS,  Hall. 

Plate  r,  figure  20. 

(G«*PTOLlTHUi  iXMNTCg,  HftU  :  Gtologicnl  S»rvry  of  Canada,  Beporl  for  ISST,]! 

DeieripiioTt. — Frond  consisting  of  two  simple  stipe*,  diverging  at  j 
base  from  n  slender  ra(Ucle,  and  making  an  angle  between  the  two  of  ( 
first  quarter  of  an  inch,  and  above  this  conUnnlng  in  a  ncariy 
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iltel  direction.  Teat  eomewhat  rough  :  widtli  of  stipe  about  six  hundredtliB 
of  an  inch ;  the  hack  marked  by  a  strong  axis,  and  a  scarcely  apprcclahle 
portion  occupied  by  the  common  body.  Celiules  narrow,  dUtant,  about 
twenty  in  the  apaco  of  an  Incli :  each  one  hai-ing  a  length  of  about  three 
its  width,  half  of  the  length  being  free ;  inclined  at  an  angle  of 
llMnt  SS"  to  the  axis :  aperture  at  right  angles  to  the  axis ;  the  apex 
■cute  and  pointed. 

Thvi  species  bears  a  resemblance  to  (7.  extenuatut  in  the  width  of  stipo 
and  pro])ortioDaI  distance  of  cellules ;  but  the  angle  of  inclination  of  tho 
ecQiiIes  and  the  form  of  aperture  are  (juite  different  ;  the  ahsenco  of 
pustules  at  the  base  of  the  cell-divisions  is  also  a  very  distinctive  character. 
The  Bdpea  of  this  species  bear  a  very  close  resemblance  to  those  of  Q. 
qiudrHriwhiittus ;  but  the  individual  figui-ed,  in  which  tho  haae  is  pre- 
aerred,  shows  in  its  peculiar  curving  and  smaller  seiTatures  near  the  base,  u 
featuro  which  belongs  only  to  the  two-stiped  forms.  The  cellules  also 
^ipear  to  be  narrower,  and  are  slightly  closer  in  their  arrangement ; 
stipes  of  the  same  size  of  the  two  species,  shoTving  respectively  eighteen 
ud  twenty  cellules  in  equal  spaces. 

E  or  Geaptolithos  wdbstds,  Hall. 

Plati  I. 
iizi?,  tho    canlinuiitioii   at  the   slipES  having  b<^ca 


Fitrtnali'jn  and  Localltij. — Shales  of  the  Quebec  group ;  Point  Lf'via. 


6.  Oraptouthus  EXTEJioATrs,  Hall.  (n.  a.) 
Plate  I,  figures  21,  22. 

Description.  — Stipe  slender,  linear,  straight :  substance  smooth,  except 
the  striie  indicating  the  cell-partitions  ;  width  a  little  less  than  one 
Iwentivth  of  an  inch,  the  common  body  occupying  a  little  more  than  one 
i]ttvter  of  the  width.  The  hack  of  the  stipe  is  marked  by  a  strong  marginal 
UQi.     Radicle  unknown. 

Cellules  narrow,  very  gradually  expanding  from  the  base,  length  alwut 
thKe  and  a  half  times  the  width  ;  making  an  angle  wit!i  the  axis  of  nearly 
20*,  and  curved  near  tlie  Iiaae.  Apertures  truncate,  slightly  curved  to- 
nrda  the  anterior  margin,  and  nearly  at  right  angles  witli  the  axis :  free 
fer  abont  two  fifths  of  their  length  ;  about  twenty-four  in  the  space  of  an 
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ineli.  The  apex  of  the  cell-deDticIo  or  aperture  is  a  little  forward  of  the 
tubtircle  marking  the  base  of  the  Becond  cell  in  advance.  The  cell- 
partitioQS  or  septa  are  not  strongly  marked,  but  distinct  under  a  lens,  and 
teraiinate  below  in  a  minute  rounded  proccaa  or  pustule. 

(The  Bpccimen  on  which  this  dcscriptjon  is  founded  is  a  fra^^mont 
of  two  and  a  half  inches  long.  Other  fragmcute  on  the  eomc  piece  of 
weathered  shale  appear  to  be  identical  with  it,  but  are  too  obscure  for 
satisfactory  detenmnation.     It  is  supposed  to  be  a  bibrachiate  form.) 

This  species  bears  considerable  resemblance  to  tlie  figure  of  Q,  tetwis 
of  Portlock,  as  given  by  McCoy  (Brit.  Palaeozoic  Foeala,  pi.  i.  B,  fig.  4  a, 
h) ;  but  the  stipe  of  that  one  shows  no  pustule  at  the  base  of  the  ccli-division. 
The  original  figures  of  Portlock  do  not  however  correspoud  so  nearly  with 
our  species  in  its  cellules,  while  the  ajds  is  not  so  strongly  developed. 
Compared  with  any  of  the  Canadian  forms,  except  <?.  txlciieHty  it  is 
proportionally  narrower ;  with  that  one  it  corresponds  in  the  Dumber  of 
serratures  in  the  same  spaee  ;  but  the  angle  made  by  the  cellules  with 
the  axis  is  very  different,  and  the  presence  of  pustules  is  a  distingulsbiug 
feature.  From  all  other  an^ogous  forms,  this  one  varies  in  the  lbnii> 
proportioual  number,  and  inclination  of  the  cellules. 


EXPLAIIATIDNH   Of  FlODBBS   Or   OULPTDLITBIIS   IXTSKDArBB,   HftlL 


21.  A  rrngraenl  at  the  atipe,  natural  size. 

12.  A  porlion  of  Iba  lower  eitremilf  eolRrged  \   >  part  of  the  specil 
Ibe  iubslnnce  of  tbe  roult,  and  a  part  being  od  imprcsjlon  in  t 
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Formation  and  Loealitij. — Shales  of  the  Quebec  gi-oup  ;  Point  Ll$nh  • 


6.  Graptolitucb  conbtkictcs,  Hall.  (n.  s.) 
Plate  I,  figures  23-27. 


A 


Df-gcription. — Frond  composed  of  two  slender  stipes,  which  diverge 
almost  rectangularly  fi-om  a  minute  radicle,  or  arc  usually  boot  a  littlt*  hack- 
vranls,  a  feature  which  is  more  conspicuous  in  young  individuals.  The 
stipes  attain  their  full  dimensons  near  the  rudlcle.  maintaining  nearly  an 
eiiual  width  throughout  tlieir  length :  the  extremities  arc  somewhat  muDdoil 
fi-om  tlic  partial  development  of  some  of  the  terminal  cclIuI(.-8.  The  si 
in  their  greutest  width  are  about  nine  hundreddia  of  an  inch,  aad  T 
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fmn  Gvo  to  nine  hundredths  In  their  different  stages  of  givi\Tth  ani  derol- 
opment.  The  common  tiody  occapius  a  very  small  jiroportioii  of  the 
eaure  widUi,  and  its  limit.9  are  not  distinctly  defined.  Surface  of  stipes 
quite  smooth  ;  test  very  tliiu,  and  cell-walls  usually  obscuicly  mnrkcd. 

Cellules  of  moderate  length,  from  twenty-four  to  twenty-wx  in  the 
space  of  an  inch,  and  inclined  to  the  axis  at  an  angle  of  about  32",  as 
indicated  by  the  lines  of  the  cell-partitions :  line  of  the  aperture  truncate, 
or  Tory  aligfitly  convex,  making  an  angle  of  120°  with  the  axis,  and 
pearly  rectangular  to  the  direction  of  the  cellule.  The  cellules,  in  their 
lower  part,  and  for  two  thii-ds  of  their  length,  are  straight,  and  scarcely 
lrid«r  throughout  than  at  their  origin  :  at  this  point,  just  before  becom'mg 
&w,  thuy  are  abruptly  expanded  on  the  posterior  side,  and  thia  mar^n 
(f  tbe  free  extremity  makes  a  larger  angle  with  the  direction  of  the  axis. 
Thia  expansion  of  the  cellule  la  perhajis  as  properly  a  euddeu  conatrio- 
tioD  juat  below  the  orifice,  or  at  tho  base  of  the  cell-denticle.  The  coll- 
deoticlcB,  under  a  strong  lens,  are  seen  to  be  finely  striated  parallel  to 
lite  hue  of  tlie  aperture. 

^Hus  species  in  its  mode  of  growth  and  general  form  resembles  Cf-p<'tiilit», 
bat  in  its  development  it  earlier  attains  tlie  full  width  of  the  stipe.  It 
ia  atwaya  smoother  on  the  exterior  surface,  tuid  the  cell-walls  rarely  make 
dis&ct  strix,  aa  in  tliat  species,  though  this  character  is  visible  under  & 
lens.  The  fonn  of  the  denticles  is  however  very  characteristic ;  and 
this  at  onco  distinguishes  it  not  only  from  G.  patulm,  but  also  from  every 
other  species  of  this  group.  It  is  associated  in  the  same  slates  with 
(7.  jiatuliu  and  Cf.  quadrif/raekiatut. 

A  specimen  in  tho  shales  of  Groa  Maule,  preserving  all  the  essential 
(isatares  of  this  species,  has  apparently  a  thicker  teat,  and  the  interior  is 
partially  filled  with  stony  matter,  so  that  tlie  parts  are  more  clearly  seen. 
Id  this  one  the  cells  show  a  very  gradual  expansion  towards  the  ajterture, 
bad  a  slight  curvatiiro  of  tho  coU-partitiona  near  the  base,  while  the  con- 
ftriction  below  the  cell-mouths  is  more  strongly  pronouiiccd. 
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23.  A  roDng  IndiTldual  of  the  Dalurai  size. 
34.  Ad  ulilcr  ipeGimeD. 

SS.  A  part  i>ra  much  more  Piteaded  atlpo,  but  nhicli  i>  not  nidcr  tbna  Gg.  23. 
98.  A  pari  of  a  lUpe  from  Gros  Haale. 

3T.  An  eolATgement  Bhowiog  Ihe  form  of  c«1!s,  the  cell-denlidei  or  nprrturce. 
ttia  chartcteriilic  apparent  coBStrictioa. 

JVndCu^n  aiid  Localitlet. — Shales  of  the  Quebec  group  ;  from  s 
looH  muses  below  tlie  village  of  Point  L()vb,  and  from  Gros  Maulo. 
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7.  Gbaptolitiius  siuius,  Httli.  (u.  s.) 
Platfl  n,  figures  1-5. 

Degeription. — Frond  consisting  of  two  narrow  BubUnear  elongate  stipes, 
proceeding  from  a  email  pointed  radicle,  from  which  they  diverge  almost  i 
rectangularly;  stipe  acquiring  ita  full  width  near  the  radicle,  liaring  a 
Bhurt  space  near  the  base  without  cellules  ;  oxtremitaes  somewhat  nnmded, 
from  the  partial  development  of  the  cellules.  The  stipe  varies  rn>m  five 
to  ten  hundredths  of  an  inch  in  width  :  the  cell-partitions,  when  visible, 
extend  nearly  to  the  back  of  the  stipe,  leaving  a  narrow  space  occupied  bj 
the  common  body.  Surface  nearly  smooth  :  cell-partitions  seldom  seen,  and 
not  distinctly  visible  ;  the  specimens  extremely  compressed. 

Cellules  somewhat  short  and  broad,  little  curved,  about  twenty-one 
in  the  ^pace  of  an  inch,  inclined  at  an  angle  of  23°  to  the  axis.  The 
cellules  are  from  two  to  three  times  longer  than  wide,  tliis  depending 
on  the  width  of  stipe  :'  margin  of  aperture  truncate,  making  an  angle 
with  the  axis  of  from  118°  to  130° ;  the  cell-walls  show  obscure  BtriiB 
parallel  to  the  aperture.  The  apex  of  the  denticle  la  vertically  above  the 
posterior  baaal  edge  of  the  second  cellule  in  advance. 

The  nearest  affinities  of  tliis  with  any  American  species  arc  with  those 
designated  by  me  as  ff.  saijlttariua  and  G.  scrratuhn  from  the  shales 
at  Norman's  Kill,  near  Albany  ;  but  the  cellules  make  a  much  less 
angle  (vith  the  axis  of  the  stipe,  and  the  whole  body  is  less  robust  than 
the  larger  specimens  of  Q.  taffittaniis.  It  bears  a  remote  resi-nihlonce 
to  the  figures  of  (?.  nmitius  of  Barrande,  as  given  both  by  Barrande 
and  Geinitx;  approaching  more  nearly  to  the  figures  of  G.  sa^ittariut 
of  Hisinger,  as  given  by  Geluitz,  than  to  any  of  the  others ;  though  these 
figures  give  a  higher  angle  between  the  axis  and  the  direction  of  the 
cellulea.  The  angle  made  by  the  cellules  of  {?.  nnnlhtt  with  the  axis, 
as  given  by  Barrande,  is  45",  which  corresponds  with  our  Nonoan's 
Kill  specimens ;  hut  they  differ  in  other  respects.  The  present  spociea 
differs  from  moat  of  the  other  Canadian  species  in  the  straightnesa  of  its 
etipe  :  tind  in  the  low  angle  made  by  the  cellules,  from  all  others,  except 
(?.  indattut. 

The  specimens  are  replaced  by  pyrites  in  a  dark  or  nearly  hiaek  I 
and  associated  with  other  forms  too  im|)orfect  to  be  identified ;  ooe  of  fl 
resembling  G.  quadribrachiatvt,  and  another  <?.  bryonoidet. 
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Ext-bAHinoxB  or  FiGceis  of  Ghaptolitddb  aiuii.iB,  Dnil. 
Plit«  II. 

I.  A  T«rj  JoMag  tndiTidual  ot  tliis  sixcles. 

3.  An  inditldiuil  aoDivwhrtt  more  mnlured. 

1.  Ab  •olueenifiil  shoving  Ibe  rorm  of  llie  cadicle,  and  Uio  ctIIi  near  llicir  origin, 
will)  a  non-eel  lulirorous  apace  between. 

4.  A  fragment  of  a  longer  stipe,  which  is  imperfect  at  bolh  eitiemilieB. 

5.  Aa  cDlorgcmeol  of  Gg.  1. 

Formation  and  Locality. — Shales  of  the  Quebec  {n-oup  ;  three  miles 
Iran  the  river  8t.  Auiie. 


8.  GRAPTOUraos  ARCtJATua,  Hall.  (n.  s.) 

Plate  n,  figiiree  6-10. 

l^eriptian. — Frond  consisting  of  two  simple  widely  divergent  stipes 
proceeding  from  a  small  radicle,  and  bent  backwards  or  dovnwards,  niak- 
on  the  upper  side  nearly  or  more  than  a  right  angle  with  the  direction 
rf  tiiis  radicle,  and  then  curved  gently  upwards  ;  prcBentiug  a  broadly 
vieiuto  stipe  graduallj  expanding  in  width  from  the  base  to  the  extremity, 
cclluliforoua  tlu-ougliout  ita  entire  length.  A  single  denticle,  or 
IT  process,  appears  above  the  rootlet.  Radicle  short,  obtusely 
The  8ti]ie  is  from  four  to  ten  hundredths  of  an  inch  in  width, 
eetlulcs  reach  nearly  to  the  back  of  the  stipe,  leaving  a  narrow  space 
!■  bo  occupied  by  the  common  body.  Test  extremely  compressed  in  the 
:ns  examined,  and  towards  the  estrcmity  of  the  cellules  almost 
baoaparcnt.  The  whole  has  a  white  or  silvery  lustre  (probably  due  to 
pyrites),  and  no  lines  or  strise  are  visible  except  those  marking  the 
weptniion  of  the  cellules. 

CelluIvB  narrow  and  very  little  expanded  towards  the  aperture,  about 

tmeaty  is  tlie  space  of  an  inch,  slightly  curving  upwards,  and  inclined  to 

fte  axis  «t  an  angle  of  about  30°,  varying  a  little  with  the  curvature  and 

derdopment  of  tlie  stipe  ;  from  three  and  a  half  to  four  times  as  long  as 

(WmI.     Cell-apertures  slightly  curved,  nearly  rertical  towards  the  poste- 

ido  and  arching  towards  the  anterior  side.    The  apex  of  the  denticle, 

posterior  side  of  the  aperture,  is  vertically  above  the  base  of  the  third 

1ale  in  advance  of  it. 

lo  ■ODK  epucimens  the  radicle  is  broken  off,  and  there  is  a  process  on 
itc  side,  giving  the  appearance  of  a  radicle  on  the  ceU«lifcto\iB 
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Bide  of  the  specimen,  aa  if  the  cellules  had  been  turned  downwards  ;  bi 
this  appearance  ia  fallacioue.     In  ex&mplcs  where  the  radicle  is  broken  &i]    ^ 
the  margin  of  the  stipe,  the  question  ia  aaggestcd  whether  it  may  have  b«( 
a  quadribrachiate  species ;  but  the  pointed  radicle  in  others  ia  oppose    ^ 
to  the  supposition.     In  the  specimens  from  which  tliis  description  is  drain    ^ 
there  are  several  examples  of  two  individuals  lyiag  with  the  celluliferoi    ^ 
margins  nearly  or  quite  in  juxtaposition  ;  while  the  stipes  crossing  tn 
other  at  a  distant  point  may  giro  an  erroneous  impression  regarding  till    ^^ 
mode  of  growth. 

On  a  cursory  examination  of  the  specimens  before  us,  this  spedi 
readily  identified  by  the  peculiar  curving  of  the  stipes ;  diBTering  in  ■ 
respoct  from  all  the  bibrachtato  forms  which  have  been  observed.     lo^ 
form  of  the  denticles,  or  free  portions  of  the  cellules,  this  species  appro 
Cf.  patidut ;  but  these  parts  are  less  mucronate,  and  the  angle  between  ^ 
axis  and  the  cellules  in  that  species  is  much  greater,  and  the  cellolesal 
narrower.     The  general  form  of  stipe,  except  in  its  peculiar  curvsM 
does  not  differ  essentially  from  some  others  previously  described ;  \ 
comparison  of  the  form  of  the  cellules,  their  proportionate  dimeusia 
angle  of  inclination,  will  suffice  to  show  its  distiuctlvo  character. 


SxFL&ifATiaHs  OF  FnirBtg  or  GaAPTouTsirs  abodatcs,  Hall. 

Pl-ATH    II. 

C.  A  BtipB  of  a  small  indiridaal,  more  tban  uauallj'  curT«H, 
T.  A  Blipe  baring  a  process  just  abore  anil  opjiostte  tlie  radicle. 

8.  A  larger  sllpe,  Ibe  cellules  verj  clearly  prcs^rred. 

9.  A  apecimcQ  showing  the  Btipos  on  bolh  sides  oT  the  radicle,  and  preaervins  U 
peculiar  curvature  very  perfeclly. 

10.  An  ealargement  of  a  porlioo  of  oce  of  tbe  stipes. 

Formation  and  Localiti/. — Sliales  of  the  Quebec  group  ;  Point  L^Tih  I 


DeacriptioH. — Frond  consisting  of  two  simple  linear  very  slender 
stipes,  which  diverge  at  right  angles  to  the  direction  of  the  minute  radicle, 
and  lie  in  the  same  plane.  Stipe  near  the  radicle  one  fiftieth  of  an  inch 
in  diameter,  and  at  a  distance  of  four  inches  from  the  radicle,  one  tenth  of 
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inch   in  diameter.     Fragments  of  single  sijpes  liave  'leen  observed, 

iring  a  length  of  six  or  seven  inches,  with  a  width  not  exceeding  that  given 

Surface  usually  smootU;   tlie  stri^  formed  h;  the  cell-partitions 

itnes  visible  ;  the  back  of  the  stipe  somewhat  thickened,  and  about 

finirtli  of  the  width  occupied  by  the  common  body. 

OeUales  ^ort  and  comparativcty  broad,  very  slightly  curved ;  about 

ir  in  the  space  of  an  inch,  and  making  with  the  axis  an  angle 

40°.     Marina  of  the  aperture  truncate,  making  an  angle  of 

the  axis  ;  one  third  or  more  of  the  cellule  ia  free  ;  and  neai-  the 

<ae  half  of  the  length  of  the  cellule  is  free.     The  partitions  are 

finetly  viuble  in  well-preserved  Bpecimens ;  but  in  most  instances  they 

In  tbui  collectioD,  the  specimena  are  mostly  upon  weathered  surfaces  ot 

date ;  the  substance  is  often  partially  removed,  and  no  good  impresaions 

presurrcd.    This  species  Is  most  nearly  allied  to  6^.  «inii7ij',  butisalways 

steuder  near  the  base ;  the  serratures  arc  more  distinct  in  smaller 

and  the  angle  of  the  cellules  with  tbo  axis  b  much  greater  ;  while  'ho 

le  formed  by  the  celi-aperture  with  the  axis  is  much  less  than  in  that 

It  diHera  equally  from  the  allied  European  forms,  in  some  respects 

iching  tlic  G.  tai/iltariag  as  represented  by  Geinitz  (Graptolithen, 

,,  pL  it*  tg,  4)  ;  but  it  has  more  the  aspect  of  O.  NiUsoni  (_&g.  IT 

piftle).     It  dift<?rfl  essentially  however  from  G.  NiUsoni  an  ropre- 

by  Barrande  (Graptolitea  de  Bob6me,  pi.  ii,  figs.  Iti  and  17), 

the  figs.  19   and   31   of  Gciuitz,  wliich   our   species   never 

fpmuihes  in  any  stage  of  gron'th.     In  our  specimens  we  see  the  con- 

niDD  of  the  stipes  with  the  radicle,  and  trace  them  coutinuoualy  for  four 

vfive  inches ;  and  in  separated  fragments,  we  have  specimens  six  or  seven 

■dies  long.     None  of  these  offer  an  approximation  in  varlationa  of  form 

nri  [>nj|>nrtional  distance  of  cellules,  to  those  represented    by   Geinitz 

■  diflercnt  phases  of  Cf.  NiUsoni.     We  may  add,  that  if  such  difierenees 

flDlt  til  tlie  same  species,  «ce  have  then  no  means  of  fiving  the  limits  of 

peetfic  variation,  or  of  determining  the  species  among  graptolitea  of  this 

fauacbir,  from  the  separated  fragments.     The  comparatively  large  number 

t  ipceimens  in  the  Canadian  collection  affords  good  means  of  specific  deter- 

linMion  for  many  of  the  forms ;  and  unless  we  could  End  \ipon  the  same 

tips,  eridencea  of  such  variation,  we  should   hesitate  to  consider  the 

MsKnt  varietioa  as  one  species. 

The  ff.  AUhioni,  as  figured  by  Harknesa  (Quart.  Jour.  Geol.  Soc..  vol. 
IS,  p.  62,  pL  i),  differs  from  our  eiiecies,  and  more  nearly  resembles  the 
tauM  of  Barruodc. 
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r  FiouRis  □»  GRirroLiTttDB  iitenedi,  BaH. 
Platb  ir. 
11.  A  aiDgU  stipe  more  thuD   four  incbea  long,  with  llie  radicle  And  p> 

IS.  A  fragment  sboiriug  a  part  of  the  stipe  on  ench  side  of  tlie  radicle,  nttui 

13.  The  radicle  and  adjnceot  cellules,  enlarged  from  fig.  II. 

14.  An  enlargement  of  lig.  12  at  a  point  about  two  inclies  1>oin  Ibe  radicle. 

15.  A  fragment  of  a  stipe  when:  the  cellulea  ore  dUteuded  bj  iron  pfrit 

fingment  mnj  lielong  to  a  diffdrent  apecies. 
IS.  An  enlargement  from  fig,  15. 

Formation  and  Locality. — Shales  of  the  Quebec  group  ;  Fomt 


10.   GRAPTOUTHUS   PESNATULUe,  Hall,    (n.  B.) 

Plate  m,  figures  1-8  ;  and  Plate  V,  figure  9. 

Degcription. — Frond  consisting  of  two  stipes,  winch  diverge  ree 
larlj,  or  are  more  or  less  ascending  from  ft  small  radicle.  StijieS  I 
at  the  base,  gradually  or  rapidly  increadng  in  width  for  about  two  tl 
their  length.  At  the  base  they  measure  not  more  than  three  or  fur 
drodthaof  aninch,  and  increase  to  one  tenth  of  an  ijich  in  Uie  narrower  in 
riduals ;  while  the  widest  observed  is  three  tenths  of  an  inch  at  one  third  < 
the  length  from  the  base,  beyond  which  point  it  is  somewhat  narrower.  Xbl 
are  all  more  or  less  contracted  towards  the  distal  extremity,  curved  d 
celluliferouB  aide,  and  nearly  straight  on  the  back :  the  terminal  coUol 
developed  in  a  line  nearly  parallel  with  the  axis,  Tho  pro|>ortionfl 
stipe  occupied  by  tho  common  body  is  from  one  seventh  to  one  fod 
the  entire  width.  The  test  is  apparently  smooth  ;  that  of  the  back  j 
stipe  and  partitions  of  the  cells  seems  to  be  considerably  thicker  t 
outer  walls  of  the  cellules. 

The  cellules,  when  fully  developed,  are  long,  narrow,  and  oom 
wards,  muking  an  angle  witJi  the  axis  of  from  30°  to  45°  in  (Ufferei 
viduals  at  tho  baso  of  the  cellules,  and  as  high  as  70°  on  tho  outer  p 
Bome  of  them :  while  tho  average  angle,  taking  aline  &om  the  bafie  to  tl 
of  the  ocllide,  is  from  50°  to  57°.  The  line  of  the  aperture  is  ourvo^ 
pellicle  forming  the  cell-walls  extends  along  the  posterior  side  of  t 
partibOD  next  in  advance,  the  lino  of  aperture  making:  an  angle  n 
axis  of  from  110°  to  120'' ;  while  the  extremity  of  the  dou^ 
luuuroiiatv.    Tho  fuUy-developed  cellules  have  a  length  of  eiglitj 
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thKr  witlUi ;  autt  in  the  narrower  stipes,  the  length  of  the  cellule  is 
■bout  five  times  the  width.  There  are  from  tweiitj-four  to  thirty-two 
eeUulvs  ill  the  epaco  of  an  inch :  (the  specimen  having  thirty-two  in 
la  inch  is  a  young  iudlviilual,  in  which  ths  cellules  are  more  crowded, 
ind  liot  fully  developed.)  The  apex  of  the  denticle  is  vertically  ahove 
tbe  base  of  the  foarth  or  fifth  cellule  in  advance,  varying  in  the  narrower 
Aipcs  to  the  third  cellule  in  advance. 

This  a[iecie9  difiera  fi-om  all  the  others  described,  except  <jf.  hifidus; 
tod  this  it  very  much  reaemhlcs  in  the  young  individuals.  There  is  an 
ibseuce  of  pustules  at  the  base  of  the  cell-partitions,  with  a  greater  tliick- 
eiiiag  of  these  partitions,  and  the  denticles  are  usually  more  mucronate. 
If  uuiforraity  in  the  divergence  of  the  stipes  can  be  relied  upon,  this  char- 
Kter  will  (ud  in  distinguisbing  the  species  ;  but  this  feature  may  vary  from 
teddeut,  as  in  one  specimen  figured,  which  appears  to  have  been  broken  in 
(ne  of  tiie  stipes.  This  species  is  remarkable  for  the  great  development 
n  the  width  of  the  stipes,  which,  in  their  extremely  compressed  condltiou, 
We  the  appearance  of  feathers  imbedded  in  the  sliale. 

The  specimens  from  which  these  figures  have  been  drawn,  present  the 
Gwnl  in  a  very  unsatisfactory  condition ;  and  farther  collections  may  show 
ftie  Deccssity  of  separating  some  of  the  narrower  forms  under  another 
epeoific  deei^iation. 

BxPLiRiTiDNS  or  FiernES  or  Obaptdliteics  pennitdldb,  null. 
Plath  hi, 

L  A  70UDK  specimeD  nilb  the  niiniile  radicle,  tlie  sltpea  divergmg  almoat  horUon- 
UIlj,  or  rcclniiKularl}  la  Ihe  radicle. 

1.  K  70uug  tpecimcn  with  oae  ilipc  enlire,  anc]  b  part  of  tba  otbcr,  leei  divergent 
(bun  Rg.  i. 

i.  A  aiiiKlc  imperfect  atipa  of  a  ;'ounB  or  half-gcawn  individual,  which  le  narrower 
UiBD  usiinl. 

4.  A  larger  ellpe,  nliicb  ig  entire  from  llie  bag*  lo  the  apvi. 

li  A  l»tg«  or  full-grown  single  alipc,  which  ii  ncorlj  ciilire. 

I.  An  enlargement  lo  three  diameltrs  from  fig,  4,  ahoning  iha  form  and  proportion 
of  til*  eaI1ule(<i  and  cell-detnicles. 

T.  An  enkrgcmeat  lo  ibe  same  degree  as  tbe  preceding,  from  Gg.  G. 

I.  A  Joang  ipccimeD  where  Ihe  siipea  are  twitted  near  tbe  base,  giring  au  appearance 
as  if  the  serralionB  were  on  the  outer  or  lower  aide  in  relation  to  tbe  direction 
of  tbe  radicle. 

PtiTi  V. 

f.  A  tingle  ttip«  of  tbit  ipeciei  T     The  specimen  is  a  large  Blipe,  Boinewbat  obtcureljr 

preaervcd  upon   ilie  surface  of  a  slab  of  ilale,  with  G.  iximiui,  G.  bryon- 

oidtt,  and   Phyllo^rapttit   itictfolim.     It    \3   from   the   same   localil;  with 

G.  bijiilui  itt  Point  Ldvis-    In  tbe  form  of  the  iti|ie,  and  lis  gradual  ilimiau- 

tiOD   towards  Iha  dLstal  eilremitj,  as  well  as  in  ibe  absence  of  litiblu  pus- 

lulet  ai  tbe  base  of  tbe  cellules,  U  lins  the  habit  of  Q.ptniiatului.     Being 

^^K       Uie  onlf  indiTidual  Dl»«t-«d  Ironi  tbU  tocnliljr,  and  the  rciembtnnce  to 

^^H      O.  bifiilia  being  rcr;  clota,   I  Iibt«  referred  U  with  Dinoh  hetltatioa  la 

^^^^(7,  ftnaatiiiit: 
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Forwnth'n  find  Localitiei. — Sliales  of  the  Quebec  group  ;  three  n 
above  river  St.  Anne,  and  at  Point  lAxiB. 


11.   GBAPTOLITncs   BRTONOHtES,*  Hall. 


Plato  rV,  figures  1-11 ;  PI.  HI,  figa.  11, 12  (?)  ;  PI.  VI,  fig.  4  (?). 


Dill :  Gtologifol  Survty  of  Canada,  Report  fljr  18ST,  p«ge  126.  FucoUtt 
rrti,  BroDgniArt,  Vlgllavx  FotMt;  toI.  i,  page  71,  1819.) 


J)egcription, — Frond  consisting  of  four  dmple  stipea,  united  in  paira  at 
their  bases,  and  connected  by  a  short  funicle  of  variable  length,  from  the 
centre  of  which  proceeds  a  minute  pointed  radicle.  The  stipes  diverge  at 
various  angles  (dependent  probably  on  distortion  from  pressure)  ;  narrow 
at  their  origiu,  and  abruptly  expanding  above,  they  acquire  their  iVil!  widtli 
vithin  the  distance  of  three  or  four  ccUu]e8,and  maintain  the  same  tlirough- 
out  their  length  to  near  the  distal  extremity,  which  is  somewhat  abruptly 
rounded  and  occupied  by  the  partially-developed  cellnlea.  The  full  width 
of  the  stipes  in  young  individuals  is  often  not  more  than  one  twelfth  of  an 
inch,  and  in  mattire  specimens  about  one  seventh  of  an  inch  ;  the  base 
having  a  diameter  of  not  more  than  two  or  three  hundredths  of  an  inch. 
The  common  body  occupies  a  very  narrow  space,  and  the  solid  axis  is  strongly 
defined  in  tlie  flattened  specimens.  The  substance  of  the  stipe  or  pellicle 
is  i^uite  thin  and  apparently  smooth,  the  only  markings  visible  being  the 
oblique  striiB  made  by  the  cell-partitions. 

Cellules  elongate,  of  medium  width,  somewhat  curved,  and  in  the  fi 
developed  coudiUon  about  four  times  as  long  as  wide,  making  an  i 
of  from  40°  to  50''  with  the  axis ;  free  for  about  one  fourth  of  their  length ; 
about  from  twenty  to  twenty-four  in  the  space  of  an  inch,  varying  in  differ- 
ent individuals  and  in  different  stages  of  growth.  Aperture  ciirvM 
making  su  angle  of  about  110°  with  the  ans  ;  the  cell-denticlos  points 


efol^l 


*  1  haie  Utile  doubl  tlint  iliis  gpeei«e  ia  Idontiol  wilb  i'Warii^xfrra  ofBrongid 
(Jig.  Fosiilps,  p.,Trt,  1839).  The  localilj-  of  that  gppdes  U  "  Point*  Ireiprtt  qu$ 
which  U  thi^  iitmB  with  Ibat  of  O,  bryonotdu  :  nod  the  figiiree  of  lirongntsrl  eorrespf 
witb  figs.  B  &Dd  10  of  ptale  4  of  lliia  mpmuir.  The  Fumfdii  iltfilntiu  of  tlie  ■ 
MlLor  i)  also  |ii-obHlily  ideDticsl  v/Mi  G.  prUlinyferMii  of  thia  memoir,  belne  froni  I 
■*me  localitj.  It  ia  ooljr  li&ee  these  deacriptioni  hare  been  la  i>riiit,  aiul  poblla] 
rofitrcnecs  mnde  to  tbtm,  thitC  I  have  discorerril  this  Ideiilit;,  or  1  waaU  hav*  g 
|>i)tcd  to  inbstlliii*  the  giiecifls  names  of  BroDgalart  for  those  gUta  bj  in 
1  take  Iha  firat  opportuaiif  of  making  the  cometlon. 
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ind  slightly  curved  forward :  ceil-partitiona  uaually  well  marked,  and 
near  the  base,  making  a  much  less  an^le  witli  the  axis  than  towards  the 
iperture. 

Allien  the  funicle  is  broken,  this  species  sometimes  occurs  like  the  bi- 
bntchiate  forms,  as  in  fig.  5  of  plate  iv,  and  in  that  condition  bears  some 
resemblance  to  O.  nitidug ;  but  its  stipes  are  wider,  its  habit  more  robust, 
the  cellules  more  curved,  making  a  greater  angle  with  the  axis  ;  the  deo- 
ticles  coarser  and  more  equilatci'al,  and  usually  mucronate  or  sub-mucro- 
nate.  No  pustules  at  the  base  of  the  cell-partitions,  as  in  (?.  nitidua, 
have  been  observed  in  this  species.  There  is  also  a  resemblanoo  between 
G.  ptUultu  and  this  species ;  but  in  that  one  the  stipes  are  usually  more 
■lender,  the  denticles  more  mucronate,  the  curve  of  the  aperture  much 
greater,  and  the  cells  make  a  much  greater  angle  with  the  axis. 

^This  apecios  is  associated  in  the  same  shales  with  G.  nitidus,  Q.  exlen- 
DM,  (?.  eomtrictas,  and  Phylhgrapttis  ilicifoUus.  I  have  united  with 
Bus  apecies  the  specimen  represented  in  figs.  9  and  10,  of  plate  iv,  though 
itpresents  variations  in  some  of  its  characters.  A  eniall  portion  of  one  of  the 
Itipes  near  the  base  of  this  shows  a  number  of  cellules  or  sorratures  equal 
totwenly-six  in  the  apace  of  an  inch.  Its  affinities  are  more  nearly  with 
G.  hryoniiidea  than  with  any  other ;  and  having  but  this  individual,  I  refer 
it  for  the  present  to  that  species. 


ExFLASATIONa   0 


r  G  BAP  TOUT  mi  g  bbtokoidkb,  noil. 


»IV. 


),  1,  3.  Toang  indiTidualg  of  this  specieg. 
4.  An  older  iadiTidnal. 

1.  A  yoong  apecimcQ  preaerring  two  of  the  stipes,  the  funicle  hsTing  been  broken. 
4.  An  enlkrgemeiit  from  fig.  1,  ahoTriag  the  rudiole,  funicle,  and  origin  of  tbe  fouT 
ttlpei,  wUIl  a  few  of  llie  earlier  cellules, 

I.  An  older  iDd  larger  speeitaeo. 

8   An  eaUrgcment  ihowiog  tbe  character  and  proportioag  of  tbe  eellulea. 

8.  A  imall   iDdividoal,  preserring  the  four  stipes  in  part,  wbich  are  somcivhat  more 

slender  than  the  usual  forms  of  this  speciea. 
10.  An  enlargemeni  of  tbe  base  of  Ibe  specimen,  abotring  tbe  cell -denticle  a  on  one 

of  ihe  iiipes,  and  a  prop  or  lio  nail/  longer  funicle  than  in  Gg.  8. 

II.  An  citremelf  elong^ed  sltpe,  the  lower  end  showing   the   t 

growth ;  Ibe  diatal  eilremilf  n  broken. 


Pl*TI  ni. 

tl.  A  &Bgnenl  of  a  alipe  ttom  the  roagh  ehales,  with  F/iyUograptut  ilici/oliui.  In  the 
character  of  the  cell-dentieles  it  retemblea  the  Bpeclmen  pi.  ir,  Sg,  9,  nnd 
with  that  one  may  conniiule  a  distinct  apecies. 

13.  As  enlargement  of  a  part  of  the  specimen  fig.  11, 


4.  A  fraud  iavlitcb  Ibrce  of  the  gtip«s,aiid  the  base  of  the  foiirlh,  feprMF^Trd.  Tht 
specimtMi  slioiri  some  pecniiaritf  in  the  niiioii  of  tbc  p«tu  hj  ih«  tlcoder 
fuDiele. 

Fornuttivti  mid  Localities. — Shales  of  the  Quebec  jrronp ;  Po'mt  Levis, 
Gi'os  Maule,  and  river  St.  Aone. 


12.  Graptouthds  Bigseyi,  Hall. 
Plate  XVI,  figuMB  22-30. 

L,J8,  Hftll :  Gfologkal  Sicrctj/  of  Canada,  Report  for  18-i",  pa^ 
Diii'yniagra^ui  eadvnvt,  Salter:  Quar/tr/y  Joumul  of  Ut  iitoL  Soi 
87.) 


Description. — Frond  broadly  oval  or  sub-oval,  eonsisling  of  foar  8( 
what  scmi-cUiptJcal  stipes,  which  are  nearly  straight  or  slightly  cniTod  oa 
the  non-celluliferous  margin,  and  broadly  curved  on  the  ceUidiferona  tHo^ 
all  closely  united-  at  the  base  in  a  radicle  (?),  and  from  which  they 
abruptly  rocurvod.    These  stipes  are  moro  frequently  disUnct 
apes,  while    in    some  individuals   they   are   in  contuct   or   apg 
united  at  that  point,  but  always  separated   in  the  centre   for    a 
tanco  of  three  fourths  their  length.     Entire  length  of  speciuinis 
four  to  six  tenths  of  an  inch,  and  width  three  tenths  of  an  inch,  exi 
ave  of  the  dcaticlea.     The  individual  stipes,  in  the  centi'e  of  their  leit] 
aro  twelve  hundredths  of  an  inch  wide.     Kadicle  undetermined.    Colli 
from  thirty-two  to  thi^ty^sis  in  the  space  of  an  inch,  nstrow  aC  the  bi 
gnMliinlly  ascending  and  curving  outwards,  e.TCept  thi^ee  n^ar  the  base, 
which  are  recurved :  cell-margins  enrvcd,  and  eitendetl  in  intiiMwufc  points, 
which  are  the  continuation  of  the  ceil-parti lions.     Test  itun  and  smooth, 
wilh  the  exception  of  the  cell-partinons. 

This  species  presents  a  great  variety  of  aspects,  aatl  the  most  critical 
esanuuation  has  lefl  some  doubt  as  to  iis  onginal  mode  of  ^ovth. 
more  j-erfect  specimens  arc  broadly  oval,  the  diameters  about  as 
four ;  and  where  the  stip<?3  arc  ftpparcntly  conjoined,  at  the  two  e: 
tic«,  there  is  a  vacant  space  iu  the  ventre  (extending  about  thieo 
the  length,  and  from  as  to  eight  bundrodthn  of  an  inch  in  width), 
that  some  portions  ofone  or  twth  the  otlicr  »t!p«?3  arc  vifiblc.     In 
two  indiridnals,  there  a  a.  linear  body  exteudiug  loujptudiually 
KpDce,  which  may  have  been  ori^nalty  the.axis ;  bnt  its  relations 
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1  dctennincd.  Examinationa  have  failed  to  exliibit  nr»y  satisfactory 
fidciici'3  of  tlie  existence  of  a  radicle.  lu  most  of  the  specimi^oa  tlie 
Mipea  ai-o  uiiitoil  at  one  extremity  and  free  at  the  other ;  while  their  ciirva- 
v  is  liuoh,  that  if  oontinuud,  they  would  meet.  la  tlieae  sjiecimeus  the 
r  Btipea  are  often  i^tinctly  seen,  two  usaally  showing  the  nou-ceUiUi- 
3  margins ;  while  sometimes  throe,  and  rarely  tho  four  stipes  show  the 
teDuliferotiB  margins. 

The  individuiUa  ore  extremely  namerous,  but  in  almost  all  instances  the 
obatacters  are  more  or  less  obscured  by  the  stipes  being  slightly  separated 
ty  tntervcning  kmiuEe  of  slat«,  or  by  the  weathering  of  the  surface.  On 
iglc  piece  of  slate  of  about  a  foot  long  by  sly  iucliea  wide,  there  are 
e  than  one  hundred  individuals ;  but  nearly  all  of  these  are  so  obscured 
ly  weitliering,  that  they  afford  little  means  of  deteimining  tho  characters  or 
1Bsd«  of  growth.  In  the  whole  collection,  there  are  not  more  than  one  or 
0  f^cie3  of  which  the  individuals  are  more  numerous  than  of  this,  and 
btu  other  ai'e  the  characters  so  indistinct. 

From  the  deep  curving  cellules  and  broad  stipes,  which  are  often  appa- 
Rlitlj  conjoined  at  the  ape.x.  I  have  supposed  that  they  may,  at  some  period 
if  growth,  have  been  joined  along  the  non-celluliferous  aide  for  the  entire 
length.  On  this  account,  I  had  originally  referred  the  species  to  the 
I  Phyllograjdus. 
In  some  of  the  specimens,  where  two  of  the  stipes  ara  spreading,  and 
w  the  celluUfcrous  margins,  tho  non-celluliferous  face  of  a  third  stipe 
ta>  Btimds  vertically  between  them,  like  a  stem.  These  foi-ms  resemble 
t  OraptalUkua  cadaceiu  of  Salter,  which  was  obtfuned  by  Dr.  liigsby 
m  "  dte  Laiuion  Pre«ipice,"*  and  I  have  hesitated  in  regard  to  maliiag 
ifdicse  a  new  species.  The  name  of  Phyllograptna  nmilU  was  applied  to 
ifc  Eorms  as  figs.  2(>,  29,  and  "0 ;  but  when  it  became  apparent  th.it  all  the 
ax  varieties  of  form  must  be  referred  to  the  same,  it  was  necessary  to 
Bore  it  from  that  geuus ;  and  smcc  I  had  already  named  another  spe- 
R  Oraptolit/iui  viinili'i,  I  take  great  pleasure  in  dedicating  this  to  I)r. 
J.  J.  Bigsby,  who  early  e.tplorcd  the  geology  of  tho  iiortliern  portion  of 
ir  co»l^>eut,  and  who,  in  later  years,  has  never  ceased  to  interest  himself 
I  American  geology,  and  to  md  in  its  progress. 


EirLAMATioNg  OF  FiBcn£s  or  GBiPTOLiTDOg  Uiaanvi,  Hall. 


n,  0,  *a<l   34   iltiistraM   a  commoD  condition  of  (hli  gpecies,   wliere  tn-o  of  ih« 
ili* itions  ibow  lL«  Uteral  faces,    wbile    Ibe   noa.cellutifLTUuB   iilge  of  » 


it  localHy  is  probably  the  Mine  with  thai  wliieb  bus  fiiralthcd  tbe  greater  (lart 
ta  hers  dtacrlbcd ;  tb«  precipitous  beigbta  of  Point  UiTia  being  in  Lb« 

nr.af  1<MU0B> 


SS  CA5ASIAX  FOSSm. 

iliird  diTieion  ij  Been  lying   nearly  T«rUc«Ilf  in  relftlion  to  tbfje. 
fourlb  iliTJsian  hm  been  broken  off  in  the  teptnUi  fUtn  of  «!&Ie. 

25.  A  specimen   shoving  tbe  lalenl  facea  oT  two  diriaioiu.   Below  tbe«e,  ta  tlw 

bIjsIb,  lire  seen  the  noa-cellaliftroas  edgej  of  ibe  two  other  dlriaJooB. 
29   and   30  ifaovr  a  still  closer  orrangemeni   of  lh«   paria,  and  tbe  coQllgnll;  of 

tlie  ann-cetlaliferoa)  edgea  at  tli«   •pjoet,  which  ac«  icarcelj  {>crceiilibl7 

teparaled  in  tbe  «bale. 
2e.    An  indiridaal  where  tbe  apicet  of  tbe  diTuiooB  are  in  contact,  either  eonjoioed, 

or  BccidcntallT  so  placed,  vilh  ■  narrow  space  in  the  centre.    In  obieat* 

apeciment  ii  isdifficult  toseparaCeiuchfuriusfrDntPAyi/o^i^iu.  ■ 

2T.    Ad  indiridnal  where  tbe  diriiioos  are  eqaaltj  spreading  :  one  of  then  prewn- 

ing  only  the  base  of  tbe  stipe. 

26.  The  fame  enlarged. 

Formation  and  Locality. — Shales  of  the  Quebec  grottp;  Point  L^ra. 


13.  GRAPTOLiTnrs  desticplatus,  Hall. 
Plate  rV,  figures  12-16. 

;  Gtologital  Surveji  a/  Couila,  Report  for  18S7,  page  13).) 

Deifviption. — Frond  consisdng  of  four  simple  stipes  proceeding  from  a 
fdmpte  radicle.  Stipes  slighdv  aseeuding  at  tbeir  origin,  but  immediate]; 
and  strongly  recurved,  again  bending  gondy  upwards  from  the  middle  to- 
wards tho  oxtremitJes ;  slender  at  ihc  origin,  and  gradually  expanding  to  a 
width  of  from  nine  to  twelve  hundredths  of  an  inch  (exclusive  of  the  den- 
ticles), nhich  it  almost  unifonnly  maintuns.  Substance  of  the  stipe  ex* 
tremely  thin,  and  marked  on  each  margin  by  a  linear  filiform  ridge,  like  the 
ordinary  solid  axes  of  these  bodies.  In  the  impros^ona  lefl  on  the  remo?Rl 
of  the  substance,  each  margin  shows  a  continuous  fiUform  groove  in  the 
place  of  the  thickened  or  solid  margin  of  the  stipe ;  the  groove  on  the 
celluliferous  or  denticulate  side  being  much  stronger  than  that  <m  the  back 
of  the  s^pe.  Surface  apparendy  smooth  thronghont.  Cellules  conaistiog 
of  small  macronato  equilateral  denticles,  placed  vertically  on  tbe  margin 
of  the  stipe,  and  rising  immediately  from  the  thickened  solid  edge :  den- 
ticles  Bprea^ng  below,  slighdy  carving,  and  uiuted  at  their  bases  by  »  thin 
peUi«le ;  niTiiig  in  their  distance  on  difierent  parta  of  the  stipe,  and 
apparently  in  diSercst  stages  of  growth  ;  sometimes  twenty-four  in  the  space 
of  an  inch,  near  their  orifpn,  white  elsewhere  the  average  nomber  b  froa 
eighteen  to  twenty ;  the  lower  number  muldiig  the  Etn>ngest  stipes  meaaored. 

This  species  is  very  peculiar,  differing  not  only  from  the  i 
,  bat  frotn  all    others   in    6e    trraugrmeat  oT  [ 


Ote  asaodatada 

its  dcnti^J 
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specimen  ori^all^  described  under  this  name  is  a  fragment  (pi.  ir, 
fig.  14),  consisting  mainly  of  an  imprint  in  the  shale,  the  substance 
of  the  fossil  being  preserved  in  some  parts.  The  solid  axis  on  the 
denticalate  margin  is  clearly  defined  in  the  impression,  and  in  some 
jhces  the  substance  remEuns,  and  is  expanded  at  each  denticle  on  the  upper 
ode  so  as  to  occupy  the  base  of  each  dopreasioo.  The  cellules  terminate 
b  so  minute  a  point  that  no  aperture  is  vbible  ;  but  in  a  longitudinal  divi- 
non  of  some  of  them,  they  appear  to  have  been  hollow  tubes.  The  back  of 
the  atijie  is  clearly  marked  (as  is  usual  in  the  graptolites)  by  tlie  presence 
cf  a  distinct  solid  axis,  nhich  in  no  respect  differs  from  the  ridgo  on  the 
opposite  margin,  except  that  the  latter  extends  into  the  ba^o  of  the  cellules. 
A  further  study  of  tho  collection  has  shown  tliat  some  obscure  imprints 
in  weathered  shale  are  of  the  same  species.  These  imprints,  at  a  few  points, 
reUiu  [mrtions  of  the  pellicle,  and  the  form  of  the  cellules  is  well  preserved ; 
they  reveal  moreover  the  mo<le  of  growth,  as  shown  in  figs.  12  and  13 
of  pi.  iv  ;  thus  indicating  their  relation  in  this  respect  to  G.  hryoaoidet 
■ad  (7.  iiuadrihracliiiitua.  The  recurved  position  of  the  stipes  is  a  feature 
iS  Q.  hryonoidet,  but  less  extreme  than  in  this  one.  This  species  may  be 
nadily  identified  by  the  pointed  cellules,  vertical  to  tho  axis,  which  appear 
to  be  entirely  separated  from  the  common  body,  except  in  wcll-preaeri-ed 
portions,  where  in  a  few  examples  they  are  shown  to  be  connected  at  the 
bue  by  a  continuation  of  the  cell-wall  above  the  soUd  axis. 


EZFLISATIOHB   Or   PlQCHM  Of    GbAPTOUTHCB 

Plate  IV. 

It.  A  tniAll  Imperfbct  gpeclmeri,  preBefving  Ihree  of  the  stipes, 

U.  A  lBi|[er  Hud  more  nearly  ealice  apecimeu,  sboiritig  tlierouratipes.   TlicJr  juscUon 

Kt  the  bale  is  not  quite  intiilBctoril;  slioirn. 
14.  A  p&rt  of  a  aiagle  gtipe,  <a  whicb  tbe  cellules  are  welt  sbonn  on  one  part ;  while 

Ibej  are  compresged  and  nearlj  obliterattd  on  (he  left  of  tho  curve. 
tS.  An  intpretiiioo  of  a  part  of  a  stipe  nhich  is  nearl;  ilralghc ;  the  imprint  of  tbe 

aiei  or  thicksoed  margini  is  not  defined. 
16.  An  eotBrgenieat  from  figure  14,  ahotriiig  tbe  rorta  of  the  celtHJenliclcB,  and  tbe 

■UDQg  margiaal  axes  ;  oac  portioD  represealed  with  the  lubslsDce  remaining, 

BUd  tba  other  as  ■□  impriot. 

Formatl<m  and  Locality. — Shales  of  the  Quebec  group ;  Point  L<5vi8. 
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14.  Gbaptouthts  fkdticosds,  Hall. 
Plate  V,  figures  G-8  ;  and  Plato  VI.  figures  1-3. 

(G.  rtiOTioosDS  :  Gtnlosiml  Surety  of  Canada,  Report  fl»r  186T,  rage  138.) 

Heieription. — ^Frond  consisting  of  two  (laira  of  ascending  and  aligH 
curved  stipes  arising  fi-om  the  two  sides  of  a  long  a.lcnder  radicle,  wliich  is 
divided  above :  the  stipca  are  celhilifcrous  on  the  inner  or  adjacent  mat^ 
gins,  little  divergent  at  the  bifurcation,  and  eontiuiung  for  a  half  or  two 
thirds  of  their  length  nearly  straight ;  above  this  they  curve  gently  outwards, 
ppeaeuting.  when  not  distorted,  a  very  beau^ul  and  symmetrical  fojTu,  The 
stipes  gradually  increase  in  width  from  their  origin,  being  at  the  base  one 
fiftieth  of  an  inch,  and  in  the  widest  part  one  twelfth  of  an  inch,  exclnidve 
of  the  denticle.  The  proportion  of  the  stipe  occupied  by  the  common  body 
ia  extremely  narrow. 

Surface  smooth,  or  with  scarcely  visible  strise  at  the  lines  of  the  cell- 
partitions:  axis  very  slender ;  test  thin  and  fragile.  Radicle  half  an  inch 
in  length.  Cellules  short  and  broad,  making  an  angle  with  tlie  axis  of 
about  38°;  the  length  from  two  to  three  dmcs  the  diameter,  and  free  from 
a  third  to  u  half  of  the  entire  length,  according  to  their  development 
variablycurvingindifferent  parts  of  the  stipe.  Aperture  wide,  apex  poiii 
scarcely  mucrouate,  and  sometimes  acutely  rounded.  About  fiJV'eu  l-cHi 
in  the  space  of  an  uich,  varyingslightlyindifferent  parts  of  the  stipe; 
the  base  the  serrature  or  length  of  the  denticle  is  equal  to  the  widtli  of  the 
Btipo,  while  in  the  wider  portions  it  is  less  than  half  the  width  of  tlic  atipo. 

This  species,  in  all  the  examples  that  have  been  observed,  b  a  very 
distinct  and  easily  recognized  form.  Wherever  the  radicle  ia  prescrvod, 
it  ia  longer  than  in  any  of  the  other  species  :  this  part  bifurcates  above, 
and  the  divisions,  moderately  diverging,  represent  what  I  have  termf^l  tie 
funiclo  in  the  quadribrachiate  forms ;  fi-om  each  extremity  of  this,  th« 
stipes  originate.  All  the  divisions  are  little  divergent,  and  the  frond  gT0«3 
upwards  like  a  small  shrub.  The  form  of  the  cellules  differs  from 
species  here  described,  except  perhaps  O.  indcntus,  wliich  ia  readily 
tinguiahed  in  its  mode  of  growth,  as  well  as  by  other  characteristics. 


ExFLtllATCOXS   OF   FlQCHEa    OF    QbITTOLITHCI   rHUTICOSDG,  HtUl. 

Plate  V. 

G.    A  BRiall  indlvidaal  witb  the  radicle  and  eitromities  of  Ibe  Bii])«s  Iiroken  o 
T.    An  enUrgcmeot  from  fig.  6.    Tlie  eermturcs  itra  eUber  tmiicrflscl  o 

Buil  do  not  preient  Uie  clmrncterg  leen  in  beiler-jireseriad  «|i«ciincnB.  1 
S.    An  iudlvidual  nearlj^  entire,  but  haAXy  pruerved  in  the  oatlioe  ot  lu  parts, 


wntj 

3 


1.    A  frapnBDt  ahow ias  tvo  of  the  stipes  eiillre,  and  the  bases  o(  tn-o  otliers ;  Ibe 

radicle  exUnding  to  the  margin  of  the  apecilQeii. 
I.    A  (peciman  preseirlng  three  of  tho  slipea,  one  of  i!iem  entire,  and  showing  some 

irreguinriliea  in  the  bifurcation  wLere  the  one  is  broken  uS. 
3.     An  enlnrgemenl  of  the  right-haDil  etipe  of  the  ipecimen  fig.  1. 

Formation  and  Zocaliliet. — Shales  of  the  Quebec  group ;  at  the  xijiper 
end  of  Oi'lcaus  lalaud,  and  thiee  miles  above  river  St.  Anna. 


15.    GRAPTOLrTHDS   QUA  DRIER  A  CHI  ATUS,  Hall. 

Plate  V,  fisui-os  1-5 ;  and  Plat©  VI,  fiytu-cs  o,  6. 

(Q.  qcADBiBiuciniTiTS,  Hall  :  Gtohgiral  lfi-.rvey  of  Canada,  Report  for  1B57,  p.ige  !as.) 

Ihtcrlption. — Frond  coioposcd  of  four  simple  undivided  stipon  arranged 
Ukterallj',  or  two  proceeding  from  each  extremity  of  the  funicle.  Stipes 
deader,  very  gradually  increasing  In  width  from  their  origin,  as  far  as  traced ; 
tuually  Btnught,  sometimes  slightly  curved  ;  width  from  two  to  four  hun- 
dredths of  an  inch  at  the  base,  and  in  the  most  perfect  examples,  nine 
hundredths  of  an  inch  at  the  widest  pai't.  The  back  of  the  stipe  is  marked 
by  a  filiform  axis,  and  there  is  scarcely  more  space  occupied  by  the  common 
tody.  Test  thin,  though  well  preserved  in  the  finer  shales.  Surface  of 
ceQ-walls  distinctly  striated  imrallel  to  the  apertures,  and  ihe  cell-ju  ^titions 
viable  nearly  to  the  back  of  the  stipe. 

Cellules  narrow,  scarcely  curving,  and  slightly  expanding  towards  the 
•{Wrture,  makutg  an  angle  with  the  axis  of  about  38° ;  the  length  eijual 
to  about  foui'  diameters,  the  free  portion  being  from  one  third  to  two 
Sfilia  their  endi'e  leiigtli.  The  mai-glii  of  the  ajiertiire  is  nearly  Btiaight, 
Terr  slightly  (.iirvi'd,  making  an  angle  of  fi-oiu  95°  lo  100°  witb  the 
is.  The  number  of  cellules  iu  the  apace  of  an  iucb  ia  from  tweuty-two  to 
hreniy-foiu,  dependent  oitthe  dislnnco  fi-om  the  origin  oFtlie  sti]>e,  and  on  the 
degree  of  development.  The  ajteji  of  the  denticle,  or  posieiior  jwint  of  the 
aperture,  is  a  little  below  the  buse  of  the  second  collnio  in  advance.  Cell- 
partitions  thin,  and  nuually  not  welt  preserved. 

Tliis  specie!!,  when  entire,  is  readily  distinguiBhcd  from  G.  hi-'iimoidea 

'  'im  stiraiglit  and  more  slender  branches,  and  by  tlie  general  a^icet  and 

of  the  fossil;  it  lias  oidy  a  remote  similttrity  witli  the  olJier 

l-achiate   forms.     Iu   separated   oi-  double  8ti|>es  it  bcat^s  some 
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resemblance  to  Q.  arcuatus,  except  tliat  it  la  Ies9  curved,  and  the  fonn  of 
the  collulea  is  distinctive.  From  the  other  bibraehiate  forms,  it  is  very 
readily  distinguished  on  comparing  the  form  of  the  cellules. 

I  had  heretofore  regarded  this  species  as  possessing  a  disc,  like  47. 
criicifer  and  others  ;  but  on  ejtamination  of  all  the  specimens  which  can 
be  satisfactorily  identified  with  it,  not  one  liaa  shown  a  disc.  Tho  diacs  with 
four  stipes,  which  are  broken  off  so  close  that  no  serraturcs  are  viuble, 
cannot  be  satisfactorily  identified  with  this  or  any  other  species,  and  are 
therefore  left  in  doubt  at  this  time.  They  may  be  regaixled  as  belon^g 
to  (}.  crucifer,  or  to  the  young  of  G.  Meadl. 


ExPLUAtiovs  or  FiGDua  or  Qsjiptolitbub  quADRUHicBUTra,  Hall. 


A  largo  gpecimen  nith  stipes  Torticnllf  campressed. 

A  young  specimen  in  trliich  one  of  the  slipes  appears  to  be  Bnbdirided. 

Ao  iadiridual  ivithitipes  s  little  curred,  tiie  back  of  the  etipe  Tisible,  andilii 


A  frond  with  one  of  the  sdpea  brokca  off;  oae  sbowing  the  cellules  nnd  disttot 
Btrlie  parallel  Id  the  cell -partitions,  irbile  Ibe  other  two  are  tur 
obscure  tbe  cellulca. 

An  enlargemeot  from  fig,  1  :  tho  stipe  has  been  vertically  corapreBsed,  cansinl 
the  cellules  to  show  a  iesa  angle  with  l!ie  stipe  than  in  (be  normal  oondil 


low^^H 


PliTl  71. 


wing 


C.    A  frond  preserTin^  one  stipe  pnrliatlj  entire,  and  olhsra  broken  off;  the  funicle 

and  radicle-point  are  well  preaerTed. 
G.     An  anlorgomeut  from  the  speuimen  lig.  6,  sboTring  the  fonn  and  proportion  of 

cellutet  in  their  more  perfect  l^reservalion,  with  the  BtriK  parallel  tl 

margios  well  preserred. 

Formation  and  Locality. — Shales  of  tho  Quebec  group;  Point  L^^-^j 


16,  GEAPTOLiTmrs  crucifer,  Hall. 
Plate  V,  figure  10. 

(Q.  OBDCiriB :  Qtohgieai  Survey  of  Canada,  Report  for  I9ST,  page  IIS.) 

Description. — ^Frond  composed  of  four  mmple,  strong  stipes,  united'! 
tlieir  base  by  a  small  thickened  disc.  Stipea  strong  at  the  hoae ;  the  t 
pura  connected  by  a  short  funicle,  which  is  without  a.  Tinblo  radicle. 
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The  specimoE  lies  with  the  cclluliferous  face  doimwanls,  and  the  stipes 
tHHu-  dieip  ori]^  present  only  the  back,  which  shows  them  to  be  strong, 
ud  of  considerable  sabatance.  and  measuring  at  that  point  five  hundredths 
of  an  inch  in  width-  Extending  from  llic  disc,  the  stipes  are  gratlualiy 
tamed  on  one  side,  and  in  their  greatest  width  measure  seventeen  hnn* 
dredtfas  of  an  inch  in  diameter,  ineludmg  tlic  dcntides.  Cell-denticles 
sailHDacronate,  rising  above  the  margin  almost  vertjcally ;  about  twenty- 
two  in  the  space  of  an  inch. 

This  species  preserves  the  general  form  of  (?.  quadribrachiatut;  but 
is  more  robust,  and  the  stipes  are  united  in  a  central  disc.  The  specimen 
is  upon  a  weathered  siuface,  and  very  obscure ;  the  characters  being 
drawn  from  the  general  form  and  proportions.  The  cell-denticles  are 
naiblo  on  a  part  of  three  of  the  stipes,  but  we  are  unable  to  trace  the 
Action  or  existence  of  any  cell-partitions.  The  denticles  in  their 
prominence  resemble  those  of  (?.  denticutatus;  and  broad  stipes  of  G. 
hijidut  hare  likewise  some  analogy  with  this  species ;  but  as  our  only 
Specimen  is  imperfect,  no  minute  comparisons  can  be  made.  It  Is  a 
smaller  species  than  G.  Headi,  but  with  a  comparatively  broader  stipe, 
ud  more  erect  cell-denticles.  In  G.  cmcifer  the  disc  is  quadrilateral, 
with  coucave  sides,  and  is  somewhat  oblong  ;  while  in  G.  ffeadi  the  <^c 
is  larger  and  essenliaDy  square,  the  margins  being  very  nearly  straight. 

In  the  specimen  described,  the  disc  is  without  markings,  as  are  also  some 
other  discs  which  may  belong  to  this  species ;  while  a  single  specimen 
ahovs  concentric  stride  parallel  to  the  margins. 


EiFLuiATioiis  or  Fiouua  or  Gbiptolitbds 

Pl*t«  V. 

10.     View  or  the  Bpeciaen  from  which  the  deieription  l3  drawn. 
13.    The  diie  oT  a  jouag  iodiTldaal  prolublj  of  tlti«  ipecieg. 

Formation  and  Locality. — Shales  of  tlie  Quebec  group ;  Point  L<-via. 

17.  GRAPTOLrrecs  alatub,  Hall. 
Plate  VI,  figure  9. 

(O.  ALATUI  :  Gtolosieai  Sumy  of  Canada,  Report  for  1S57,  page  1!T.) 

I      Detcription. — Frond  consisting  of  four  atipoB  (probably  simple)  ;  their 
I  bMOB  umted  in  a  thickened  disc,  the  central  portion  of  which  is  about  seven 
18  of  an  inch  in  extent,  and  uniting  to  the  stipes  continues  aloug  their 
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margiiis  for  an  inch  and  a  qaarter,  giving  an  exircmcly  alato  ftpfK'ara 
8tipc9    strong,  angular  on  the  back   or  oon-celiuliferous  margin :  Wst 
tiiick :  cellules  unknown. 

The  only  specimen  known  conaiete  of  the  disc  and  parte  of  tliree  of  the 
fltipcs  ;  the  longest  one  extending  a  little  beyond  the  limits  of  tlie  disc,  or 
BO  far  that  the  alation  produced  by  the  disc  is  not  disduguisbablc.  The 
loffor  or  uon-cellulifcrous  ado  is  presented  to  vi&v,  and  we  know  notlimg 
of  the  extension  of  tlie  stipes,  nor  of  tlie  cellules.  It  is  probably  one  of 
the  simple-atiped  species,  and  of  rare  occurrence,  since  no  other  specimens 
are  known  whicii  can  be  ideutiiied  with  it. 


r  FlGDBB    OF   GuiPTOUTnCS   A 

Pl.i.r»  VI. 


Tbe  specimen  reprcscMit^d  n 
stipca  Bboira  faint  in 
eagrarlag. 


1  of  slate.    Tho  bnck  of  || 
a   made   too   sltOag   in  1 


Formation  and  Lomlity. — Limestone  of  the  Quebec  group ;    VtAm 

Lilvis. 


18.  Graptolitiids  Headi,  Hall. 
Plate  VI,  figure  8. 

(G,  HiAoi,  Hall :  GeologUol  SuTvey  of  Canada,  Report  for  I95T,  pftge  !2T.) 

Description. — Frond  robust,  four-stipcd ;  tlie  stipes  iw  pairs,  joined  by 
a  short  fuuiclo  at  the  base,  and  united  in  a  brotid  thickened  quuc 
gular  ilisc.  Stipes  strong,  somewhat  alate  near  the  base  fi-om  the  esl 
uou  of  the  substance  of  tbe  disc  for  a  short  distance  along  tlieir  n 
extremely  elongate,  and  extending  tn  a  nearly  direct  lino  towai-ds  t 
extremities ;  cclluliferous  on  one  aide.  The  width  in  a  tranavei-se  diroc- 
tion,  at  the  junction  with  the  disc,  is  six  hundredths  of  an  indi ;  and  in 
tiie  widest  portion,  fourteen  hundredths  of  ati  inch.  Disc  qimdrungnlar, 
nearly  square,  slightly  extended  along  tho  stipes,  witli  straight  margins  in 
the  spaces  between :  measuring  in  the  specimen  exanuncd,  one  inch  and 
one  eighth  In  each  diameter  across  tho  centre. 

Cellules  elongate,  distinctly  curved,  making  with  the  axis  on  angle  of 
about  iJO" ;  longtb  four  or  from  four  to  five  limce  tlie  diamutcr  at  tho 
aperture  :  denticles  sub^nucrouate,  sub-erect,  about  twcnty^oiir  in  <  I 
space  of  an  tndi.    The  sa&rgin  of  tiio  ftiwrturc  is  ttpparcuUy  conred  ;  t 
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^^E  iritli  the  axis  cannot  be  satiBfactorilj'  determined  from  the  specimen. 
Oon-p&rtitions  strong. 

The  specimen  from  which  this  description  ia  drawn,  consists  of  the  disc 
and  a  pari  of  two  stipes,  the  other  two  being  broken  off  just  beyond  the 
disc ;  one  of  the  stipes  measures  neorlj  seven  inches  from  the  centre. 
When  the  disc  is  preserved,  this  species  can  be  readily  distinguished.  Sepa- 
Ued  stipes  bear  a  near  resemblance  to  G.  bryonoidet ;  but  the  abrupt, 
narrowing  at  the  base  of  the  sti])es,  and  the  shorter  denticles,  charactei^ 
ize  G.  bryonoidet.  In  the  specimen  described,  we  have  little  more  thnn 
an  improsaioo  of  the  stipe,  and  this  is  m  a  coarse  material ;  so  that  there  still 
remains  some  obscurity  regarding  the  surface  of  the  test,  and  the  exact 
form  of  the  cellules  and  their  apertures. 

E^lPLANiTIOM  OF    FlBCEB   OF   GBlPTOUTBCa   BllDI,   Httll, 
PtilB    VI, 

8.  A  reprcMDtalioQ  of  tlie  gpeciiti«n  of  the  natnrsl  liie,  uid  u  it  occora  on  the 
serfacs  of  the  atoce.  (The  upper  separated  portion  of  the  itipe  \s  placed 
n  little  lower  Id  the  figure  than  it  ia  on  the  stone,  in  order  to  brinj;  It 
wituia  Ibe  dimeagiouB  of  the  plate.) 

Formation  and  Loealily. — Shales  of  the  Quebec  group  ;  Point  L^via. 


19.  Graptouthus  ocToNAKirs,  Hall. 


I  .  Plate  X,  figures  1,2. 

(0.  OCTOIAMDS,  Hiill :  Geologieal  Survnj  of  Caaailp,  Report  for  IBST,  page  134.) 

Deicription. — Frond  consisting  of  eight  stipes  uuiting  in  pairs  at  the 
haM,  and  each  pair  again  united  in  a  similar  manner,  making  one  half  the 
fixutd  ;  the  twojwrts  are  joined  byafunicle,  in  the  centre  of  which  is  a  small 
tootlot.  The  two  ffldes  arc  equal  and  symmetrical,  ^viug  a  bilateral  arrang- 
BWBt  to  the  whole.  Stipes  narrow  and  rounded  at  the  base,  having  a  dium- 
»ter  of  from  two  to  four  hundredths  of  an  inch  below  the  bifurcations :  in  the 
figured  Bpt«ciuieu.  at  a  distance  of  Gom  one  half  to  three  fourths  of  aa 
ifidi  from  the  base,  they  arc  eleven  hundredths  cf  an  inch  wide. 

Solid  aJtis  distinct,  the  common  body  occupying  a  very  small  proportion 
tdf  ttie  whole  width.  Cellules  elongate,  distinctly  curved,  expanding ;  uiuking 
la  aag^e  of  fi'om  30°  to  So"  with  the  &:ds  ;  tiie  aperture  b  twice  as  wide  as 
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tlie  base ;  the  free  portion  is  a  littlo  more  than  one  third  of  the  entii 
length.     Margin  of  aperture  slightly  curved  in  the  mature  cell,  and  morC 
distinctly  in  the  young,  making  in  the  former  an  angle  of  120°  with  the 
asia.     The  denticles  are  pointed,  scarcely  sub-mucronate,  twenty-four 
the  space  of  an  inch.    Cell-partitions  strongly  marked,  the  line  of 
ration  extending  nearly  to  tlie  hack  of  the  atipe. 

In  this  species  the  adpcs  resemble  those  of  {7.  btyonoides  in  their 
form,  and  proportion  of  cellules  and  cell-denticles;  but  tlie  number 
stipes  in  entire  specimens  is  a  characteristic  feature.  In  angle  stipes 
in  pairs  of  (?.  octonarim.  there  is,  as  shown  in  the  figures,  a  longer  s] 
at  the  base  witliout  cellules,  and  iq  the  double  or  quadruple  stipes  the  differ- 
ence of  character  is  obvious.  In  theuruonof  the  twoBtipesinG.  ir^oHot'iiiw, 
the  funiclo  proceeds  from  the  back  of  the  stipes,  or  the  non-celluliferons 
side;  while  in  the  union  oftwo  stipes  in  (7.  ocfonartug,  the  continuation  below, 
uniting  with  the  adjacent  pair,  is  not  from  the  back  of  the  stipes  alone,  but 
the  two  appear  to  be  united  laterally  and  diverge  at  a  different  angle 
will  be  seen  on  comparing  the  figures  of  tlie  two  species.  Fragments 
Q.  patulus  hear  somo  resemblance  to  this  species,  but  a  comparison  al 
important  differences. 

EUPLANATIONB  Or  FlOUItia   OT   GBirTOUTRCS 


I  the 

IT  |^_ 


I 


1.    A  Bpecimaa  of  nntural  aUe,  much  broken  and  distorted  ftom  pressure. 
3.     An  enlnrgeraetit  from  the  preceding  flguce. 

Formation  and  Zocalitt/. — Shales  of  the  Quebec  group ;  Grfls  S 


20.  Graptolithus  octobraohiatos,  Hall. 
Plate  VII,  figures  1-7 ;  and  Plate  Vm,  figures  1-4.' 
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Description. — Frond  consisting  of  eight  simple  stipes,  which  arc  u 
in  piurs  at  their  bases :  these  have  their  origin  from  a  short  fun 
which  proceeds  from  a  radicle  in  the  centre.  Each  extremity  of  the  ftixA 
is  divided,  and  those  divisions  are  again  bifurcated,  giving  origin  to  i 
four  sti{)eB  on  each  side,  which  are  thus  bilaterally  arranged.  The  fin 
and  bases  of  the  stipes  ore  united  in  a  hroad  thickened  disc,  compose 
the  same  substance  as  the  other  parta  of  the  fosnl :  disc  oetagtmal,! 
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^^^^^^^Hnrecn  the  stipes,  and  dio  angles  extended  upon  the  mar- 
J^  of  ft*  sHpcs.  Stipes  robust,  equal,  linear,  elongate,  proceeding  in 
rif^t  lines  from  the  oentro. 

Within  the  disc  or  near  it  the  stipes  measure  five  hundredths  of  an 
iacb  in  width ;  and  beyond  this  the  width,  including  the  serraturo,  is  thir- 
teen hundrodths  of  an  inch.  Teat  thick :  the  common  body  occupies 
umetimes  about  one  third  of  the  entire  width,  GcUulee  long,  strongly 
curved,  the  breadth  at  the  aperture  three  or  four  times  as  great  as  at  the 
base ;  length  a  little  more  than  three  times  the  width  at  tlic  aperture ; 
making  an  angle  with  the  a:ds  of  20°  near  the  base  of  the  cell,  and  from 
62*  to  •iS"  near  the  aperture.  Margin  of  the  aperture  nearly  straight, 
making  an  angle  with  the  axis  of  105°  ;  and  sometimes,  when  compressed, 
still  greater.  Denticles  obtuse,  about  nuicteeu  or  twenty  in  the  space  of 
ID  inch. 

This  species  is  remarkable  for  its  extremely  elongate  stipes  and  strong 
central  disc.  Some  of  the  largest  individuals,  with  the  stipes  expanded, 
b&re  extended  over  an  area  of  at  least  sixteen  inches  in  diameter.  The 
stipes  are  extremely  robust,  and  in  their  original  state  appear  to  have 
been  quadrangular ;  the  measurement  across  the  back  of  the  stipe,  when 
flattened,  being  seven  ninths  as  great  as  the  lateral  measurement  of  the 
flattened  stipe  holon  the  cell-denticles.  The  size  of  the  stipes  is  not 
greater  than  in  0.  Headi;  but  these  have  a  more  rigid  aspect,  and  are 
readily  distinguishable  when  the  cellules  or  cell-denticleB  can  be  seen. 

All  the  specimens,  with  one  exception,  present  the  exterior  or  non-cel- 
InUTerous  side  at  the  base ;  the  disc  and  stipes  adhering  to  the  stone  on  the 
cellaliferous  face ;  so  that  it  is  only  towards  the  extremities  of  the 
branches,  where  they  are  turned  on  one  side,  that  the  full  width  or  form  of 
the  cellules  can  be  seen.  An  impressionofashort  fragment  of  the  cellalifer- 
ous surface  of  one  of  the  sti])es  shows  strong  deep  indentations.  The  cel- 
Inlce  vary  but  little  iu  their  distance  or  approximation,  from  seventeen  to 
twenty  iu  the  space  of  an  inch  being  the  extremes  of  variation  observed. 
The  disc  is  not  uniform  in  its  proportions,  nor  tegular  in  form,  nor  does  it 
always  appear  to  bear  the  same  proportion  to  the  strength  of  the  stipes ;  it 
has  sometimes  a  very  symmetrical  octagonal  form :  its  substance  is  often  eon- 
nderably  thickened  and  striated  parallel  to  the  mar^ns,  which  are  thinner, 
attenuating  from  the  centre.  The  cellules  are  subject  to  variation  from 
the  direction  in  which  the  stipes  have  been  compressed,  and  in  this  respect 
■Iiow  8  greater  variety  of  appearances  than  any  other  species  in  the  col- 
lection. 

This  species  exhibits  some  differences  in  its  mode  of  growth,  and  the  num- 
ber of  stipes  is  not  invariable.  One  specimen  presents  bnt  seven  stipes;  the 
centre,  foniole,  and  divisions  on  one  wde  being  of  the  normal  character, 
idule  oa  the  other,  one  ^vi^ou  of  the  fuuicle  does  not  Infurcutv,  but 


I 
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eontiniios  as  a  single  stipe,  giving  seven  as  the  entire  nuinl)or  of  stifil 
with  a  email  seven-sided  diso.   In  auotlier  individual  we  have  &rc  9d{)esoi 
the  iiinicle  and  lUsc  exist  as  in  tlie  others,  but  the  sabdivisJons  have  t 
place  onlj^  on  one  side,  while  on  the  opposite  the  stipe  continucB  i 
The  presence  or  absence  of  the  tcnti-al  disc,  however,  cannot  be  relied  u 
for  specific  or  otlier  distiuctioa,  since  both  in  this  species  and  G.  Logt 
we  have  spccimeus  of  the  same  species,  preserving  their  characters  i 
respects,  except  the  disc.    In  the  specimen  tig.  2,  plate  viii,  we  have  | 
central  portion  of  an  iwlividiial  in  which  there  is  no  evidence  of  fto  4 
having  existed.     In  ita  form  and  tnode  of  division  it  corresponds  ia  j 
respects  with  those  specimens  possessing  the  discs ;  and  as  it  occurs  in  tiifl 
game  association,  we  cannot  suppose  it  otherwise  different. 

In  its  long  linear  stipes,  this  species  resembles  Q.  Ba<fittariu«  (H 
Pal-  New  Yori:,  vol.  i,  plate  li,  fig.  1 ;  perhaps  not  the  European  i 
cies  of  that  name) ;  but  the  branches  are  stronger  and  the  serratid 
coarser ;  it  ia  moreover  associated  with  a  group  of  species,  all  of  which  i 
quite  distinct  from  the  Kew- York  species  with  which  G.  tayitttuitu  ocd 
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Plai 


VH. 


I,  A  Inrgc  indiridua!  pMserring  two  of  the  stipes  to  the  length  of  eighl  incbai^  d 
HBOlber  (0  nearif  tlie  same  eitenl,  while  the  rest  ara  broken  u 
(iiatanccs  from  lb«  disc.  Tlie  Qeiibilit;  of  Ibeir  aabalaoco  19  welt  ibow^ 
Ibe  rerurTed  sli:'e  at  ihu  lert-bsnd  siile  of  the  Gsures.  Altbou 
men  prcscrecs  Ibe  mo;!  eiteaded  etlpes  of  anj  Id  the  collection,  Ihw  d 
is  Binaller  than  in  scrtral  of  the  other  Bpecimeng. 

!.  The  exterior  of  a  lBre<;  diic  of  tbii  species,  with  Ihs  stipes  broken  off  « \\ji 
beyond  lis  margin.  Tbe  two  longer  portions  ore  «o  turned  u  to  show  j 
cellules. 

3.  A  potiioQ  of  a  Iftrge  disc,  showing  tbe  exterior  or  noo-ccllulireroua  Gtce  of  4 

frond,  and  prtscning  portions  of  foQr  of  tbe  stipes. 

4,  A  Irond  wilh  the  stipes  broken  off  M.  diStreat  dlslAOcos  f^om  tb*  c 

subsiBDce  of  the  disc  or  rap  ia  iiupcTfecl, — a  condmon  which  appa 

eiisied  while  the  bod;  w&?  io  a  living  stale. 
6.     An  enlnrgement  from  one  of  the  stipei  at  r,  looking  npoD  the  apertures  a 

cellules,  which  are  lomewhal  compressed. 

6.     An  enlargement  from  tbe  same  at  b,  wliere  tbe  lubstiince  U  lateroU;  oi 

T.     Aa  enlarRcmeot  from  the  same,  wbere  the  substance  is  oblique  If  com  pKssMt  •{ 

Figs.  6  A  T  are  taken  from  casts  made  in  Ibe  imprestions  left  by  icmoral  of  tfaa  i 

Itaoco  of  the  graptolite. 

pLiTi  vni. 

I.  A  symmetrical  IWiod  preserTing  parts  of  all  the  stipes,  two  of  them  ap{i«ralrf 
nlmoat  entire;  Mveral  of  ibem  bad  been  abrupt);  bent  befoni  beiof  I 
bedded  In  tlw  atone. 

'ii,     A  Arund  preserving  eight  stipes,  Imt  without  •  disc.   Tbe  spcciiccn  doca  Mtal 
»aj  stideace  Uiat  a  diio  baa  ctu  exiitwL 
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3.  A  iWind  with  smatl  disc  and  somewbat  slender  Btipeg.     One  side  preserves  the 

asiiHl  chttracltr  of  four  stipes,  wbll«  tbc  oUicr  bas  bot  ibree. 

4.  A  (Vond  which  ia  aboomiitllj  developed ;  oac  aide  preserving  tbi;  faui  stipes  wilh 

Ihn  disc,  vrhild  on  tbe  otbet  sidu  the  fuuicle  is  npparently  extended  in  a  single 
stipe  only. 

Formation  and  Locality. — Shales  of  the  Quebec  group ;  Point  L^vis. 

TIio  <?.  Logani  is  the  only  apccica  witli  numerous  unhranched  stipes 
tMcb  we  know  of  at  this  tmie  in  the  Quehcc  group.  All  tlie  other  species 
lritf\  more  than  eight  stipes,  have  them  hram-hed  beyond  the  commence- 
TDcnt  of  the  cellules.  In  the  Hudson  Biver  formation,  however,  wo  have 
s  nngle  analogous  apecies,  the  (?.  inultifasdaiuit.  In  that  one  the  stipes 
tre  forty  or  nioro  in  number,  and  are  apparently  simpler  after  they 
become  eelluliferoua. 


Xa  the  progress  of  development  of  the  graptolitos  of  this  type,  we  hare 
■fcaced  them  through  the  two,  four,  and  oight-stiped  forms.  Those  with 
two  stipea  hare  never  shown  the  cup  or  disc  ;  while  some  of  the  latter 
two  forms  have  discs,  and  others  apparently  never  possessed  this  appen- 
dage. The  subdivision  into  stipes  appears  to  go  on  by  a  regular  duplication 
of  rfie  parts  ;  and  the  stipes  in  perfect  forms  arc  bilaterally  arranged, 
beginning  with  those  having  two ;  which  proceed,  one  on  each  side,  from  a 
roMlet.  With  the  exception  o^G.frnticomg,  tho  fonr-atipcd  forms  origi- 
nate from  a  minute  radicle ;  while  on  each  side  of  this  centre,  the  body 
extends  a  short  distance  in  the  fimicle,  which  is  not  cellnliferous ;  and  then 
subdivides  equally,  no  cellules  occurring  below  the  division.  In  the  nest 
Ibrm,  the  fumole  is  divided  at  each  extremity  as  before,  and  again  divided 
or  bifurcated  below  the  origin  of  any  cellules.  Were  this  mode  of  eub- 
£visioii  to  continue,  the  next  step  in  tho  development  would  give  us  sixteen 
itipes  ;  but  wo  have  no  form  of  this  kind  in  the  collections. 

In  the  next  form,  with  simple  stipes,  we  find  the  (?■  Logani,  which  pre- 
sents a  wide  variation  in  the  number  of  stipes ;  so  varied  indeed  that  the 
two  extremes  might,  if  examined  separately  and  without  the  intermediate 
forms,  be  regarded  as  two  distinct  species.  The  variation  in  the  number  of 
■tipea  in  this  apecies  extends  from  eighteen  to  twenty-five  :  some  divisiona 
of  the  fimicle  are  equally,  and  others  unequally  developed  in  tho  number 
of  stipes  which  proceed  therefrom. 
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I  21.  GKAPTOLrrnos  Logini,  Hall.  ^^^^^^^^H 

I  Plato  IX,  figures  1-9 ;  and  Plate  XI,  figure  7.  H 

(Q.  Loaun:  Oeolaiieat  Survey  of  Canada,  Eeport  for  ISST,  ptge  116.)       ^H 

Description. — ^Frond  composed  of  numerous  slender  ^mple  8ti|>e3,  ^H 
equally  disposed  on  the  two  sides  of  their  origin,  or  of  the  miuute  point  iiv^H 
ting  the  radicle.  All  these,  in  their  perfect  condition,  have  their  ti^H 
embraced  within  a  broad  disc.  Radicle  sometimes  ncl!  marked:  fmmV 
eliort,  simple  for  about  three  sixteenths  of  an  inch,  nhen  it  is  divided  at  each 
extremity,  the  divisions  diverging  at  an  angle  of  150°  or  more.  Each  divisioa 
is  again  subdivided  with  more  or  less  regularity,  and  always  near  the  base, 
until  there  are  from  eigliteen  to  tweoty-five  simple  stipes  radiating  from  the 
central  disc.  There  are  rarely  more  than  three  bifurcations  after  the  first 
division  of  the  funicle,  and  these  all  take  place  within  the  limits  of  the 
disc.  No  cellules  are  visible  on  the  stipes  below  the  last  bifurcation, 
though  they  do  occur  within  the  limits  of  the  disc.  On  the  inner  ot 
celluliferoua  side  of  the  disc,  the  divisions  of  the  funicle,  and  the  bases  of 
the  stipes  beyond,  are  grooved  along  the  centre.  The  disc  is  from  one  to 
nearly  two  inches  in  diameter  in  different  individuals,  and  with  sides  cor 
responding  to  the  number  of  stipes,  between  which  the  margin  is  concave. 
The  substance  of  the  disc  is  corneous  like  that  of  the  stipes,  extremely 
thin,  though  composed  of  double  walls  j  somewhat  thickened  near  the 
centre,  and  forming  only  a  thin  translucent  pellicle  towards  the  mar^. 
The  surface  is  usually  and  perhaps  always  smooth  in  the  centre ;  vbiJe 
towards  the  margin,  and  parallel  with  it,  are  finn  strise  of  growth. 

The  transverse  diameter  of  the  stipes,  within  the  limits  of  the  disc,  ia 
&om  two  hundredths  of  an  inch  at  the  base  to  four  hundredths  of  an  inch 
at  its  outer  margin.  The  vertical  diameter,  including  the  cell-deuticlea,  ia 
sis  hundredths  of  an  inch.  The  stipe  ia  thickened  on  the  back,  and  about 
one  fifth  the  width  is  occupied  by  the  common  body.  The  full  width  of 
the  stipe  is  attained  at  about  two  inchea  from  its  origin.  Some  of  the 
Bttpes  have  been  traced  for  seven  and  a  half  inches  from  the  centre  of  the 
disc,  and  their  extremities  arc  still  imperfect.  The  cellules  are  short  narrow 
and  straight,  making  an  angle  with  the  axis  of  about  86'*',  and  free  for  aboat 
two  fifths  of  their  length,  which  is  less  than  three  dmcs  the  diameter  of  the 
aperture.  The  margin  of  the  aperture  makes  an  angle  of  from  90"  to  65* 
with  the  axis:  denticles  acute,  from  twenty-two  to  twenty-atx  in  die  space 
of  an  inch;  the  prevailing  number  being  twenty-four.  Partition-walla 
thin,  and  obscurely  marked  on  the  surface  of  the  stipe. 

This  species,  when  the  form  is  entire,  is  readily  rocognixed  by  ita  nin 
0U8  simple  elongated  stipes.     The  separated  central  portiona, 
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with  or  without  the  (1isc,may  be  known  by  tho  short  funicle,  and  the  numerous 
BuMiiisions  near  the  centre.  Tho  atipos  differ  from  those  of  anj  other  apeciea 
in  their  proportions,  and  the  form  of  the  cellules  and  denticles.  In  these 
Uparatcd  parts  there  is  some  resemblance  to  G.  arcuatus;  but  that 
species  has  the  stipes  more  cun'ed,  with  a  different  form  of  cell-denticle,  and 
b  moreover  marked  by  tlie  frei^uent  occurrence  of  the  nunute  radicle 
kttacheti  to  the  separated  stipes,  as  well  a^  by  the  presence  of  cellules 
nearer  to  the  origin  of  the  latter. 

The  great  variation  in  the  number  of  stipes  shown  to  occur  in  0. 
Xoyoni,  as  well  aa  what  occurs  in  a  lesser  degree  in  G.  ovtobrachiatut,  ia 
nfficient  evidence  that  strict  specific  characters  cannot  be  founded  on  tliia 
future  alone,  in  species  where  the  stipes  are  numerous.  From  what  we 
■re  able  to  observe,  it  would  appear  that  the  disc  of  G.  octobfauMntut 
ixteodi  itself  with  the  age  of  the  individual ;  though  in  G.  Loi/ani  there 
ii  no  perceptible  difference  in  the  width  of  the  stipes  near  the  base,  whether 
th«  discs  are  larger  or  smaller.  In  tliose  specimens  of  this  species  which 
Ire  without  the  central  disc,  or  where  tliis  part  may  have  been  removed, 
the  stipes  are  always  more  slender  towards  the  base  than  when  they  are 
nnbraccd  within  the  central  disc. 

The  margins  of  the  disc  are  slender,  and  sometimes  found  broken  between 
lome  of  the  sdpcs,  without  injury  to  the  rest  of  the  body.  The  parts  ao 
broken  assume  the  same  outline  as  if  entire,  and  may  probably  have  been 
ifterwards  extended  to  correspond  with  the  other  portions.  This  feature  ia 
leea  in  plate  IX,  fig,  4,  where  a  specimen  preserving  half  of  the  disc 
ebows  that  in  three  spaces  between  the  stipes  the  disc  had  been  ])artially 
broken  away,  and  appears  to  have  been  in  process  of  reproduction. 

In  specimens  showing  the  inner  aide  of  the  frond,  we  find  a  <^tinct  groove 
Itarkiiig  the  centre,  the  funicle,  and  the  bases  of  the  stipes:  tbis  is  seen 
whether  the  disc  is  preserved  or  not,  and  appears  to  be  an  organic  feature. 
^118  groove,  corresponding  to  the  central  axis,  likewise  extends  for  some 
diftance  along  the  cellullferous  portion  of  the  stipe ;  and  the  indentation, 
being  thus  interrupted  along  the  centre,  is  sliown  more  strongly  on  each 
margui,  appearing  like  a  double  indentation  or  aerrature. 

On  the  opposite  side  of  the  frond,  when  well  preserved,  the  stipes  near 
their  bases,  often  appear  to  have  a  double  axis,  or  an  elevation  on  each 
Kde.  This  feature  seems  to  be  due  to  pressure,  or  to  the  fiUin;^  of  the 
tabo  on  the  two  sides,  while  the  centre  has  been  contracted.  It  is  clearly 
in  accidental  feature,  probably  dependent  on  the  nature  of  the  surrounding 
outterial,  at  least  in  part,  since  some  specimens  from  their  origin  are  full 
ud  round  on  the  back  of  the  stipes. 
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EXFLAKATIOKS   OF  FlOCUES   Ot   GSAPTOLlTBca   LOOASI,   HbII. 

Plati  is. 

A  Biwcimcn  of  slate,  prcBerring  porlions  of  three  indiTLduals,  (two 
ia  the  illuaiTBtion.)  The  disc  Imd  prolinbl; Lieen  remorcd  bjr  I 
before  tfaej  were  imbedded,  but  The  Btipes  ore  prescTTnl  to  ■ 
more  tbnn  sereD  int^s.  II  does  not  njipCftr  ihttl  tbi**xhibll| 
gk«1elOD  :  the  stipes  were  orlgjaallj  longer.  Xbe  serrftUd  iiiu| 
alwnj'fl  ahown  at  equal  diatancea  frDHi  tbe  ccutrc ',  but  tbts 
accidcalal  pogitiou,  aoine  3li|«a  ahotving  tbc  exlerlar  eurfuce  for  son 
and  then  gmdually  toraiug  and  becoming  ftatlcued  laterally. 

A  speeineii  sbowing  tbe  disc  almost  eolirt. 

An  indlTiduHl  abowiug  tbe  eiierlut  lurfnce  ;  the  centrnl  partioDS  endi 
impression  of  the  connecting  disc,  some  porliaus  of  which  remoj 
to  the  stipes.  Tbe  extent  and  outline  of  the  disc  are  ditlii 
The  appearsDce  of  aerrntureg  is  duo  to  eifoliation,  vliich  ah 
aion  or  the  celluliferoua  side  uf  the  atipe  spon  the  etone. 

A  speaimcQ  exhibiting  tbe  half  of  an  individunl,  whh  tbe  dbo  nam 
tended  belireen  the  raja.  The  matgina  are  all  apparently  entin 
iuequBlii;,  to  whatever  accident  due,  existed  [a  tlie  living  animal, 

Elterior  view  of  an  individual  showing  some  remaining  portioni  of 
stipes  are  all  broken  off  beyond  the  hifureationa. 

Another  individual  showing  the  inner  eid<i,  with  the  commeDceueat  of 
wbich  appear  in  aome  places  as  if  in  double  series  ;  tbe  sabsta 
diao  ig  removed. 

Enlargement  of  the  eiterior  surface  of  the  central  porlion  of  the  a; 

EDlargement  of  tbe  inner  aurface  of  Ibe  specimea  bg.  6,  giving  tbB  < 
of  a  double  series  of  cells  separated  b;  a  depresaed  line  to  the  g\ 
tbe  stipe.  SomeLimes  this  sepniuTion  appears  to  be  actual,  ' 
where  the  apparent  division  is  due  to  the  depression  along  the  Ml 

Ealargcuent  of  a  fragment  of  a  atipe,  showing  the  torai  and  pro| 
Ibe  cellule  a. 

Plate  SI. 


Formation  and  Locality, — Quulicc  group ;  Point  LCvia. 


Gbaptolitiius  plesilis.  Hall. 

PlaU;  X,  figures  3-9. 

(G.rtKSiLU,  H*U:  Oiolofical  Surtty  0/  Caaada,  Beporlfor  ISST,  page  119) 

DtJieription, — Frond  mu]tibracbiate,  compoaed  of  oumerous  altiQuler 
tmuobiiif;  stipes,  nbicli  01*0  bilaterallj  disposed  on  dte  two  Bides  of  their 
ori^ii.  Kftdicle  imuutc  :  funicie  short,  being  little  more  thau  one  tentlj  of 
ui  inch  ut  length,  dividing  at  the  two  extremities,  the  (larts  diver^ng  at  aa 
lagle  of  about  10.5° ;  each  one  of  these  ugaiii  divides  within  the  space  of 
a  tenth  of  an  inch,  making  eight  principal  stipes,  which  are  ikgiiin  SL'veral 
times  bifurcated.  Cellules  commencing  above  the  third  bifurcation,  pvrhapa 
»bove  the  second.  Stipes  slender Bcxuous,  the  branches  diverging  at  a  lesser 
ingle  at  each  successive  bifureiition :  8ti].eH  and  branches  filiform  at  hase, 
■nd  ueasDiing  in  their  full  width,  where  the  cellules  are  distinct,  from 
StBT  to  seven  hnndredtlis  of  an  inch,  (a  very  small  proportion  of  the  width 
ibMUg  occupied  by  the  common  body)  ;  curving  Irom  the  bade,  and  sliglitly 
tmuUc  in  tlicir  entire  length.  The  cellules  arc  usually  on  the  inner  side 
rf  the  curve.  In  the  entire  length  from  the  first  division  of  the  fuuicle, 
ibur  biftircutions  may  be  counted,  and  these  branches  again  divide.  The 
lubdivisioiis  give  about  sixty-four  branchlete  in  the  entire  frond,  subject  to 
Wne  variation  from  the  inconstancy  of  tho  eubdivisious. 

Cellules  short  straight  narrow,  inclined  to  the  axis  at  an  angle  of  about 
80°  ;  nearly  one  half  the  length  of  each  pellulc  being  free :  length  of 
cellules  e<|ual  to  about  foui'  dm«s  their  diameter ;  tlie  denticles  acute,  or 
Kutely  rounded,  varying  in  the  same  stipe  from  about  twenly-aix  to 
twwi^-Hsight  in  the  space  of  an  inch  ;  aiiertuoM  making  an  angle  with  the 
Uis  of  about  90°  ;  cell-partitions  obscurely  marked,  and  traceable  nearly 
to  the  back  of  the  stipe.  At  the  base  of  the  branches  tho  celluk's  are  less 
developed,  and  sometimes  appear  as  simple  undulations  of  the  margin. 

Tluii  species  is  very  di»dnctive  in  its  features,  l>ot)i  as  to  mode  of  gi-owth 
ud  manner  of  bifurcation,  as  well  as  in  the  form  and  character  of  edUlenti- 
de*.  lu  the  first  subdiriaion  of  the  funicle  and  stipes,  it  miglit  be  mis- 
taken on  cm-sory  examiuatiou  for  Q.  Loyani;  hut  the  divergence  of  the 
fiiat  division  is  always  less,  and  the  second  subdivisions  always  diverge  at 
■  lURerent  angle,  while  the  branching  of  the  stipes  forms  a  very  distinctive 
feature.  The  specimens  examined  show  no  evidence  of  ever  having 
jDMeased  n  central  disc.  The  substance  of  the  etipe  has  an  appearance  of 
'■ong  more  tiejdble  than  in  any  other  species,  though  thia  character  may 
tw  varied  with  the  condition  of  preservadon  or  the  nature  of  the  imbedding 
luterial.  Under  aliens,  the  axis  and  principal  branches  are  rounded,  with 
» ttiin  wmieoos  cspamion  or  alation  on  each  side,  representing  in  a  degrws 
.t^  CftltTut  corneous  cup  or  due  of  other  species. 


104 


CANADIAN   FOSSILS. 


In  this  species,  the  branches  are  sometimea  compreeaed  verticallj  (or  in 
the  direction  from  the  celluliferous  face  to  the  back  of  the  stipe),  to  Buch 
a  degree  as  to  give  an  apparent  double  aerrature,  or  &  ceUiilifcrous  face 
on  each  side.  In  this  condition,  tho  cell-apertures  are  at  right  angles  to 
the  direction  of  the  axis,  or  sloping  a  little  backwards,  witJi  the  ex- 
tremities somewhat  rounded.  When  the  celluliferous  side,  thus  com- 
pressed in  the  diiection  of  the  cellidcs,  is  uppermost  on  the  surface  of 
the  shale,  a  line  may  sometimes  be  traced  acro^  the  branch,  joining  tho 
upper  edges  of  the  serratures,  and  being  in  fact  the  continuation  of  tho 
cell-margins  flattened  against  the  atipo,  while  the  oxtremitiea  project  on 
either  side. 

In  this  waj  we  have  a  great  variety  of  aspects :  the  smooth  surface  of 
the  branch,  with  minute  striations  upon  the  outer  side  ;  the  inner  ride, 
when  not  compressed,  having  cellules  showing  as  indented  lines  across  the 
surface  (1);  the  double  serration  produced  by  a  greater  pressure  in  the  same 
direction,  or  with  the  back  of  the  stipe  uppennost  (2) ;  again,  as  the  branch 
ia  gradually  turned  around,  these  serratures  disappear  from  one  side, 
aud  become  more  prominent  upon  the  other  (3),  finally  showing  their  full 
breadth  as  the  branch  is  compressed  in  ita  transvci-so  or  lateral  direction.* 


The  specimens  examined  are  in  a  finely  laminated  grccnish-biack  shale. 


EnpiiNirioKa  of  Figi;bes  or  Gbaptolitiujs  t 


A  fragmenl  or  tlale  prcBerriDg  mora  tbno  ht.lt  of  a.  rrond,  and   slioning  tbi 

roldiag  >nd  crossing  of  some  of  the  brnaches. 
A  rragmcnt  prefer TiDg  puis  of  Ibree  iadiTiduals,  tbe  «xlnmities  of  Ihc  branctiw 

nil  broken  off, 
Tbe  ceulrel  portion  of  the  frond  of  snotber  mdiTidnal. 
S(pD,raled  brnDcliei  ptsscrving  tbe  celluUs  in  UQUaunl  perftslloo. 
An  eaUrgenient  of  ibe  centre  of  Ibe  frond,  sboiFiDg  Ihe  shorl  radlcU  • 

aiual  mode  of  bran c bin g'.    The  central  part  of  Ihe  Hiis  ii  rouniled,  i 

narrow  corneoui  alaiion  at  tbe  iidca. 
A   bifurcated  fragmeDt  enlnrgrd :    the  eellulea  have  beeo  flaltcoed   rtriin 

eansinit  them  lo  be  visible  in  slight  indentation*  on  boili  sides  of  ibe  ute.'-^ 
A   pariion  of  a  broncblei   enlarged,  showing  one    part  compressed   laitralljrs 

with   the  cellules  full}  expanded,  wliilti  tbe  oilier,  on  Ibe  rigbt  band,  i^^ 

graduall;  twisted  so  as  lo  show  onlj'  ibo  back  of  the  brinchlel. 


Foniation  and  Locality. — Quebec  group ;  Point  L^vis. 


'■'3 

and,  i^ 

J 


•  These  lllnitrationa  of  the  effects  of  preisure  npon  ilie  cellules  were  gireo  ia  i! 
Bepoit  of  ibe  Geological  Snrref  of  Canada  for  1867. 
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GRAPTOLITHt'8  Kiumi's.  Hall. 


Plate  XI,  figures  1-i 


(0.  RldlDOt,  HsU  :   Giolo^iral  Sumy  of  Canada,  Report  fat  1S57, 


pnge  121  ) 


DfMenpUon. — Frond  luuitibracliiate,  composed  of  iiumerous  slender 
bnnchiiig  stipes,  equally  disposed  on  the  two  sides  of  tlieir  origiu.  Kadicle 
minute  :  funicle  short,  being  a  tittle  more  than  one  tenth  of  an  inch  in  length, 
dividing  at  the  two  extremities,  the  divisions  diver^ngatan  angle  of  115°; 
each  stipe  again  bifurcating  at  least  five  titnes,  following  the  principal  axis, 
and  occasionally  six  times  in  mature  individuals  ;  the  principal  branches 
■gain  bifurcate  twice  or  three  times  before  reaching  their  termination. 

Inthefirst  bifurcation  ofthc  stipe,  (or  second  from  the  radicle,)  the  angle 
«f  divergviice  is  about  78° ,  and  in  the  second  about  *>0° ;  while  the  succeeding 
dinMons  diverge  at  a  less  angle,  and  become  somewhat  curved.  In  one 
of  tli«  sdpes  heyond  the  first  division  (making  one  eighth  of  the  entire 
frobd}  wo  are  able  lo  count  fifteen  bifurcations ;  giving  eighteen  branchleta 
to  a  secondary  division  of  the  atii>e ;  or  18  x  8,  =  144  in  au  entire  frond, 
ir  uniformly  branched  as  in  the  one  examined, 

Stipes  and  branches  slender,  cylindrold  exteriorly,  rigid,  nearly  uniform 
in  width  to  the  third  bifurcation  :  all  the  measurements  from  the  base  giving 
atioat  four  hundredths  of  an  inch  diameter  upon  the  outer  side  or  back  of 
the  branches.  A  single  specimen,  which  is  apparently  the  upper  side  of 
the  Btjpe,  is  nearly  twice  as  wide  aa  the  above,  and  preserves  a  part  of  the 
Bolid  axis :  this  is  replaced  by  iron  pyrites. 

None  of  the  specimens  exhibit  well-defined  cellules  below  the  last  bifur- 
cstioa,  though  some  of  the  branches  are  obscurely  undulating  or  denticu- 
late on  one  side  ;  but  the  specimens  examined  do  not  admit  of  a  satisfac- 
loij  dotcmiination  of  these  characters. 

Tho  inipoeability  of  tracing  any  evidence  of  cellules  upon  any  part  of 
Hue  frond  below  the  last  bifurcations,  suggests  the  possIbiUty  that  this 
tpecies  was  not  colluliferous  except  at  the  extremities  of  the  stipes  or 
branches.  In  most  of  the  specimens  examined,  these  celliiUferous  parts 
bve  probably  been  broken  off;  since  it  is  evident  that  the  whole  frond 
lias  been  subjected  to  maceration,  and  even  the  stronger  parts  are  often 
Iroken.  The  regularity  of  bifurcation  is  a  remarkable  feature,  and  fur- 
iu«hes  ft  character  by  which  even  fragments  o?  tho  spccica  can  be  reailily 
disUuguiiihed';  smaller  fragnienta  may  be  known  by  their  rigid  wiry 
appeanmce. 
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EiPLiKATiOTifl  OF  Figures  or  GBAPTouTnca  BieiDDft,  BrIL 


PLiTK  XI. 

A  (higmeDt  preserring  the  centre  and  {iriacipal  branchM. 

A  larger  specimen,  tUowUig  tho  principnl   r»niificnliona  of  Ibc  br«nches,    Tlii* 
nnd  llie  preceding  api'ciiDeo  Hliuw  001;  wbut  ii|i]ieara  to  be  ilio  iioa-c«Uu- 
liftroiiB  porlion  at  (he  frond. 
The  cviwme  purta  of  lotne  brnnehlets  tntemllf  compresaed,  sliowing  the  ceilu- 
llferaita  parts  of  ibo  rrond, 
1.     An  enlnrKement  of  one  of  the  branchlets  of  tig.  3. 

i.    A  strong  britncb  witli  part  of  tbe  broncblets,  allowing  tho  lower  side  or  aoD- 
celluliferous  jiortion  of  the  frond. 

Formation  and  LoeaJity. — Quebec  group ;  Point  L^m. 


GKAPTOLlTnUS  ABN0RMI3,  Hall. 
Plate  XI,  figttre  6. 
Dnll  :  Ceoiogieal  Survey  of  Camilla,  Ueport  for  1857,  page  1 1* 


Description — Frond  consisting  of  numerous  slender  bifiircatitig  stipl 
bilaterally  arranjjed.     Radicle  minute ;  rmiicle  long,  bii'urcating 
side  ;  distance  between  the  bifurcations  one  third  of  an  inch ;  the  divisioi 
dtpprging  at  a  little  leas  than  a  right  angle,  while  the  inner  subdivisiona  (or 
those  adjacent  to  the  radicle),  after  the  second  subdivision,  diverge  at  right 
angles  to  the  funiclc;     Stipes  brandling  several  timea,  one  division  al 
four  biCurcatioia  beyond  that  of  the  funicle,  giving  ten  brauclies  for  ti 
quarter,  or  for^  ibr  the  whole  frond :  stipes  and  subdivisions  sub-cjlindii 
being  rounded  on  the  lower  side,  grooved  in  the  centre  upon  the  upjicr  siA 
and  curving  at  tho  bifurcations  :  the  width  fnim  one  to  two  hundredths 
of  an  inch ;  free  from  cellules  to  the  fourth  di;'ision,  counting  tliat  of  the 
fiinicle  as  the  first  division.     Tlie  stipes  and  branches  maintain  nearly  the 
same  dimensions  Ihrougbnnt  tlieir  entire  length.     Outer  divisions  appv 
rontly  celluliferous.     Celiurcs  obscure,  marked  only  by  nndolations  upon 
tho  inar^  of  the  branches, 

Tliis  species,  in  its  general  aspect,  resemblea  Cf.  Logani  and  G.fltx 
but  differs  in  inifinrtant  particulars.     The  funicle  is  more  i^IcndM-, 
nearly  twico  as  long  as  in  either  of  those  species ;  the  divisions  of  tob 
fuuicle  makes  a  leeser  angle,  and  tbe  din^oos  of  the  stix»  near  the  base 
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^_  ^___.  different.    In  the  outer subdi\TsionB  it  approaclies  in  aomo  degree 

w  Q.  jitsitii,  the  stipe  being  alwajs  more  curved  in  ita  divergence  at 
Ae  bifhrcation.  The  absence  nf  cellules  on  all  of  the  lower  divisions  of 
4e  atipe  distinguiaheB  this  from  afty  other  species  known  to  me  at  the 
pRSCDt  time,  except  (?,  riffidu»  ;  from  which  it  differs  in  the  manner  of 
bifiiTcadou  and  in  the  long  alender  Innicle. 

In  tie  specimen  before  me  there  is  a  slight  diasirailarity  in  the  mode  of 
ImDching  on  the  two  aidea ;  but  this  relates  only  to  details,  and  tho  apeci- 
men  is  imperfect,  showing  one  of  the  main  divisions,  and  only  a  small  part 
of  the  other. 


A.  A  fr«KtD«Tit  of  alntB  praeerviog  llie  eenlre  and  the  branchet  on  one  side  to 
beyond  the  first  birnrcation.  Tho  other  Bide  U  imperfect,  and  appureollj 
kw  derclotwd, 

Sonnation  and  LucaUly. — Quebec  group  ;  Point  LtSvis. 


GRAPTOLrrmis  Richardsoni,  Hali.  (n.  e.) 
Plate  XII,  figures  1-8. 

Jitieription. — Frond  consisting  of  strong  sub-linear  branching  stipes,  the 
niunbcr  from  their  origin  unknown ;  branchleta  diverging  at  an  angle  of  about 
15°,  and  measuring  in  their  transverse  diameter  about  five  hundredths  of  an 
bch ;  the  vertica]  diameter  from  ten  to  fiflecn  hundredths  of  an  inch.  The 
ten  Appears  thick  and  somewhat  striated ;  the  coil-partitions  often  strongly 
m&riced  ;  the  common  body  occupying  less  than  one  fourth  the  width  of 
tlic  stipe.  Cellules  long  and  narrow,  curvuig  upwards,  making  an  angle 
vith  the  axis  of  from  25°  to  'it>°  X  from  four  to  stx  times  as  long  as  the 
width  of  the  aperture,  one  fourth  of  the  length  or  less  being  free  :  the 
ttgle  of  tlie  aperture  with  the  axis  is  about  1-10"  ;  coU-donticles  obtuse  or 
tbtasely  pointed,  eighteen  or  ninet«en  in  the  space  of  an  inch. 

The  separated  stipes  of  the  species,  when  not  branched,  resemble  those 

fi  (?.  fidobrachiatua,  but  the  cellules  are  more  inclined,  making  a  less 

nglo  with  the  axis,  while  the  angle  of  the  apertures  is  much  greater.     In 

branching  specimens,  we  have  a  character  which  distinguishes  it  from 

lay  other  species. 
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The  specimens  oxamined  havi  the  cellules  partially  or  entirely  filled  with 
iron  pyiites,  or  other  miueral  matter,  giving  a  nodose  appearance  up<m  tlic 
Burfaee  ;  while  the  back  of  the  epecimena,  when  vertically  compressed,  is 
likewbe  nodose.  We  aro  not  able  to  associate  this  form  with  the  othera 
according  to  the  nde  which  vre  have  adopted  of  commencing  with  the  two- 
fltiped  forma,  and  thence  going  on  successively  to  the  more  complex,  or 
subdivided  forms.  It  is  probable  however  that  this  one,  in  Its  normal 
condiUon,  had  a  form  and  mode  of  growth  similar  to  G.  Jtexilii  aud  Cf. 
riffidui,  but  was  of  much  stronger  habit  in  all  iEs  parts. 


ElPLiKiTlOBB   0 


f    GniPTOLIIBUS   KlOHAEDSOlfl,    H»ll. 


Pi.411  xn. 


A  fragmeiit   of  sUle,  preaerriDg  a  Blipe,  with  aii  brancbei  ia  its  apparent  cob- 

tinuation,  and  impreaaions  of  two  others  in  the  intecmedLatc  space ;  two  of 

theae  again  birurcating. 
A  fragment  preaerring  seieral  branchlets,  which   are   compressed  in   different 

direclions,  Ebowiqg  the  aidci  and  aperlurea  of  the  cellules. 
3.     An  ImprcaeioD  of  a  birurcating  fragment,  the  cellutes  of  which  were  filled  with 

mineral  matter  and  vertically  compreeaed. 
i.  A  fragment  of  a  branch  laterally  compresaed. 
C.    The  impregaioD  of  a  bifurcaliDg  branch  where Ibe  cellules  ate  somewhat  obUqnelf 

compieBsed,  ond  purtUlIy  liUcd  with  mineral  mfttter. 
6.  A  fragment  enlarged,  girlng  a  lateral  Tlew  of  the  cellules. 
1.     An   enlargement   from  an  impreBsion  of  a  branchlet  which  wa3  obliquely 

pressed,  having  the  cellules  tilled  with  mineral  matter. 
8.     Enlargement  of  a  fragmetit  where  the  cellulee  are  filled  with  mineral  matt«. 
rertically  compressed. 

Formation  and  Locality. — In  the  shales  of  the  Quebec  group ;  threQ. . 

miles  above  the  river  Ste.  Anne. 
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GRAFIOLITHCS  EAliULTJS,  Hall.   (n.  s.) 
Plate  xn,  figures  9, 10. 


^luup  ,    uu«q,  _ 


Deg/Tiption. — The  specimen  described  consists  of  a  small  branch  sh.(m- 
ing  two  bifurcations :  the  substance  is  extremely  thin  and  much  compressed 
in  soft  finely  laminated  shale. 

Stipe  and  branches  slender,  test  thin,  greatest  width  about  four  hun- 
dredths of  an  inch  ;  width  of  branches  half  as  great.  The  common  body 
occupies  nearly  one  half  the  entire  width  of  the  stipe :  branohta  d' 
at  an  angle  of  40°  to  60°. 
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Cellules  short  and  comparatively  broad,  inclined  at  an  angle  of  about 
25°,  free  for  more  than  one  half  their  length  ;  the  length  of  cellules  about 
two  aad  a  half  tiroes  that  of  tlie  aperture  :  margin  of  the  aperture  making 
an  angle  of  about  140"  with  the  axis  ;  denticles  or  cell-extremities  short 
Kncl  obtuse  ;  about  twenty-eight  in  the  space  of  an  inch. 

This  species,  in  its  mode  of  branching,  form,  and  proportion  of  ccll- 
dcuticles,  differs  from  any  other  examined.  It  has  a  fiiigbt  rcsomblimce  to 
Q.  flexUit. 


EXPLIIUTIONS   O 


F   D«NDBOnBlPTCB   B 


A  small  bifurcHtiug  branch. 

Ad  eaUrgeiueiit  at  Eg.  9,  showmg  Ibe  forn 


Lt  of  ilie  cellules. 


formation   and  Locality. — Quebec  Group  ;  Fomt  LSvi3,   below  the 
village,  ill  a  loose  masa  of  shale. 


GEND3  DIPLOGRAPTUS,  McCoy. 
Diprlon,  Barrande  ;  Petahlithm,  Suess. 


Charatiers. — Frond  simple  (or  compound  ?).  Stipes  simple,  flattened 
or  quadrangular ;  aides  parallel  or  sub-parallel.  Cellules  arranged  in  a 
nngle  Beriea  on  the  two  sides  of  a  double  central  axis :  cellules  obli[[Ue 
to  the  axis,  the  cell-apertures  opening  tovrarda  the  apex ;  cell-denticles 
pmniiQeDt,  often  mucronate. 

These  forms  are  known  only  as  simple  stipes,  which  are  supposed  to 
have  grown  from  a  fixed  root.  From  analogy  with  tliose  wliich  I  have 
dc^gnatcd  lietiograptua,  I  conceive  they  may  have  grown  also  in  a  com- 
pound form,  proceeding  from  a  central  axis. 

The  genera  Jieliolitet,  Hetiograptus,  and  Phylhgraptut  are,  in  some 
of  these  characters,  similar  to  Diplograptut ;  and  some  of  the  latter 
have  been  included  mider  this  deragnation.  The  mode  of  increase  and 
airaogement  of  the  cellules  in  those  genera  presents  important  differences  ; 
and  I  would  propose  to  restrict  the  tenn  DlplograiAui  to  such  forms  as 
BR  included  in  the  above  description,  or  those  where  the  arrangement  and 
gmrth  of  cellules  are  similar  to  those  of  Q.  prUtU,  G.  palmeua,  and 
Q.  prittiniformis. 

The  paucity  of  species  and  of  individuals  of  this  type  b  a  remarkable 
featore  in  the  collections  from  the  Quebec  group.  It  has  scarcely  been 
p0iubl«  to  find  specimens  for  a  proper  illustration  of  the  spec  es. 
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DiPLOaiUPTDS  PRISTISIFOHMIS,*  Hall. 

Plate  XIII,  figures  15-17. 

(QBAPTOtiTDUS  PBiSTiNiroMis,  Hall :  Gealo^al  Sureey  of  Canada,  Report  for  18ST, 
pngi>  133 ;  GiOlogy  of  Caaada,  1863,  page  95S.  FoOoiCU  DlXTATrs  :  Broogtilarl, 
HUtoift  da  Vigitaux  FoniUi,  Tol.  1,  p.  JO,  1828. 

Description. — Stipe  flattened  simple  sub-linear,  celluliferous  on  the 
ddes,  narrower  at  the  base,  obtn8e,.8howing  an  extended  slender  ratliel 
gradually  expanding  above  and  obtaining  its  full  width  (about  eij 
hundredtliB  of  an  inch)  within  half  an  inch  from  the  base.  Celli 
narrow,  cloaely  arranged ;  the  free  extremity  aometimeB  acute,  soi 
times  obtusely  rounded  ;  inclined  to  the  axis  at  an  angle  of  less  than 
20°  ;  from  six  to  ei^it  times  as  long  as  wide,  a  little  more  than  one  third  of 
their  length  free:  angle  of  the  aperture  with  the  ams  very  variable,  de- 
pending on  the  direction  of  the  compression.  About  twenty-eight  cellules 
in  the  space  of  an  inch.  Axis  strong,  oftelt  extending  considerably  beyond 
the  celluliforoua  portion  of  the  stipe,  and  somelimeB  marked  by  a  gn 
indicating  a  line  of  separation. 

This  species  bears  some  general  resemblance  to  G-.prittta  (Pal.  N. 
vol.  i,  p.  2ti5,  |)I.  72,  fig.  1) ;  but  the  stipe  ia  narrower,  and  the  celli 
narrower  and  more  closely  arranged.  In  general  form  it  resembles 
angu»iifi)liu»  :  but  in  that  species  the  margin  is  more  deeply  indented, 
cell-denticles  arc  always  rounded,  and  the  cellules  inclined  at  a  hij 
angle  to  the  axis. 


ExTLAnATtONH  at  FiaoBta  or  DiPbooiuprcs 

PLATKXIir. 


I,  BaU. 


IS.    A  frngment  of  b.  Blipe,  abowing  tho  nsual  forni   and  proporiiona  of  lUe  b 

lireserrcd  cjiecimeiis. 
le.    A  tmnllar  iadiridria],  with  tbe  oiid-ri))  or  uii  eilBQding  bejrond  tb*  bo^ 

(he  atipo. 
IT.    An  «nlar^ment  trxm  Eg.  Id,  sboiring  more  dUtincttf  the  form  of  thf  c 

I'DrTnation  and  LoeaUty. — Quebec  group  ;  Pmnt  li^vis. 


*  Tbii  liieciet  El  probnbl;  idealjcal  witb  F\itmdt*  Jenlaliu,  BrongaUrt,  i 
nou  BDdet  G.  bri/eaoidtt,  page  M. 
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DlPLOQRAPTUS  INUTILI8,  Hall.   (n.  8.) 
Plate  Xm,  fig.  14. 

Dftcnptlon. — Stipes,  smaU  and  obscure,  cellules  angular,  the  free  poiv 
tions  extending  almost  rectangularly  to  the  aids,  and  produced  into  sub- 
nucronate  points.  The  cell-divisions  cannot  be  traced  beyond  the  aerra- 
turea.  Tlie  solid  axis  ia  slender,  and  e^ctended  beyond  the  celluliforous 
portion  of  the  stipe. 

Theae  specimens  occur  as  abort  stipes  which  preserve  an  extension  of 
the  Bolid  axis,  sometimea  as  great  as  the  celluliforotia  portion.  The 
£stiDj£uishing  features  are  the  angular  extensiona  of  the  cellules,  which 
ire  nearly  ecjuilateral,  and  sometimes  slightly  mucronate  at  their  ex- 
tremities. 

This  species  occurs  with  Climaeoijraptua  antmnartiu  and  Itetiograptua 
entiformigy  and  has  been  observed  in  only  a  few  specimens. 

formation  and  Locality. — Quebec  group  ;  Point  L^vis. 


Gencs  CLUIACOGRAPTUS,  Hall.  (n.  g.) 

Simple  stipes  with  sub-parallel  margins,  having  a  range  of  cellules  on 
weh  side  ;  axis  filiform ;  cellules  short  and  square  :  apertures  apparently 
excavated  in  the  margin  of  the  stipe,  and  transversely  oval  or  sub- 
<]Badrat«  ;  cell-denticles  or  appendages,  if  present,  usually  on  the  upper 
ade  of  the  aperture. 

Several  B|«cies  of  this  type  at  present  known  are  simple  stipes  with 
newly  iiaralk'l  sides,  marked  by  transversely-oval  or  quadrangular  cell- 
apertures,  which,  when  compressed  against  the  body  of  the  stipe,  give  die 
S^arance  of  those  forms  described  by  Linnaeus  and  subso(]uent  authors 
u  Grapiolithu*  gcalaris.  In  one  species,  where  the  stipe  apparently 
preserves  its  natural  proportions,  the  shorter  diameter  is  about  three  fifths 
the  longer  diameter,  and  the  axis  is  slender  and  filiform.  In  several 
of  thu  sjiecies  the  axis  is  seen  extonding  below  the  base  of  the 
ceDnles ;  while  there  is  often  a  more  or  less  extended  oblique  process 
from  each  side  at  the  base,  as  shown  in  C.  anicnnarma  and  C.  incornit, 
(Pi.  xxiii,  figs.  11, 13 ;  and  pi.  A.  figs.  13, 15,  10,  and  17.) 

These  species  are  separated  from  such  forms  as  G.  jiri»tU  on  aocouiit 
of  the  difference  in  form  of  cellules,  or  rather  of  cell-apertures,  since  tlio 
btnit  between  the  cellule  and  the  body  of  the  stipe  ta  not  easily  observed  in 
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flattened  specimons.  The  species  Grapt^Ulhus  (^Climacograpttis)  hi 
may  be  considered  as  the  type  of  the  genua ;  and  I  conceive  that  most  of 
those  described  as  G.  ncalaris  are  veritahle  species  of  tins  genus ;  among 
these  I  would  cite  pi.  iii,  figs.  .5  and  6,  and  pi.  ii,  Gg».  14. 1.^,  and  also, 
figs.  7  and  8,  Barrande,  Oraptoliles  de  BokSme.     In  the  latter  &< 
the  axis  hes  obliquely  across  the  cell-apertures,  a  feature  umilar  to 
shown  in  plate  A,  fig,  14,  of  this  ineinoir,     Graj.'tolilkiis  teretiuteuh 
Hisinger,  G.  neiaiigulariB,  McCoy,  and  many  of  the  figures  on  tab, 
and  tab.  ii  of  Geinitz's  GraptoHthen,  belong  to  this  type. 

In  suggesidng  a  generic  name,  I  have  recognized  the  original  sped] 
deagnation  of  Linnseus,  G.  tealarU. 

The  form  of  celliilee  in  the  peculiar  group  of  which  G.  ramotua  may 
considered  the  type,  is  very  ^mdar  to  G.  bicornit,  and  should  be  Bopi 
ted  from  GrnptoUlhiis  proper  for  the  same  reason,  forming  a  sub-gei 
group,  for  which  I  suggest  the  name  oi  Picranogi'optae. 


noug 
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ClIMACOGKAPTUS   ASTENNARirS,  Hall. 
riate  Xm,  figures  11-13. 


(Gn 


Hall  :    Geology  of  Cunorf-i,  18B3,  page  05G.) 


Deicription. — Stipes  small,  simple,  quadrangular,  flattened,  eligl 
narrowed  towards  the  base.  In  their  natural  condition  they  have  h 
slender  sub-quadrangular  tubes,  cclluliferous  on  two  sides,  and  ha^'iiig  a 
■width  when  flattened,  including  the  denticles,  of  thirteen  hundredths  of  on 
inch.  Axis  strong,  extending  beyond  the  upper  extremity  of  the  stipe, 
and  sometimes  marked  by  a  longitudinal  groove ;  base  obtusely  pointed,  and 
having  the  axis  slightly  extended  in  the  middle  with  two  sctifonn  processes, 
one  from  each  side,  diverging  at  an  angle  of  about  GO"  with  the  aicis, 
and  slightly  curved,  the  two  including  an  angle  of  from  120"  to  12J 
Cellules  short,  nearly  twice  tu  wide  as  long ;  cell-denticles  neariy  i 
tangular  to  the  axis,  and  fre(iuently  inclined ;  from  about  twunty-fi 
to  twenty-eight  in  the  space  of  an  inch.  Surface  Bmooth,  and  the  t 
extremely  thin. 

Under  this  species  I  have  included  individuals  having  the  same  hi] 
an'l  form,  but  varj-ing  in  the  distance  of  the  cellules,  and  presenting  mn 
variety  of  as|>cct  from  the  different  (Uroctlons  in  which  the  stipe  has  bd 
compressed.  In  somo  examples,  the  mai'^ns  of  tlie  stipes  prcsont  ] 
tangalarly-projecting  processes  or  spinulcs,  which  vary  from  beiug  b 
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visible  to  having  sometimea  a  length  equal  to  one  third  the  width  of  the 
stipe.  Sometimes  tJie  margins  of  the  stipea  are  entirely  sraooth  and 
straight,  anJ  the  flattened  surface  shows  indentations  produted  by  the 
cellules.  Oilen  the  surfaces  are  so  nearly  smooth  that  these  indenU- 
tions  may  be  readily  overlooked.  In  those  flattened  stipes  where  the 
OMrgiiis  are  straight,  or  where  only  minute  points  are  visible  on  the  margin, 
Ih*  widtli  varies  from  nine  to  eleven  hundredths  of  an  inch. 

In  all  well-preserved  specimens,  whatever  the  aspect  of  the  cellules,  the 
basal  processes  or  radicles  are  nearly  constant  in  presence  and  direction  ; 
and  the  solid  axis  always  projects  beyond  the  upper  end  of  the  stipe,  and 
sometimes  to  the  extent  of  an  inch  beyond  the  celluliferous  ])ortii>n.  In 
tfae  extension  of  the  cell-denticles  upon  the  margins  of  the  stipe,  in  the 
condition  represented  in  fig.  12,  the  specimens  bear  some  resemblance  to 
Jtetioffrapttis. 


EirLANATtONB   Or   FlCCBKB   Of   Cu 


i  xTir. 


r  that  tba  cell-aperiuris  a 


II.     A  young  icdividunl,  compressed  ii 

not  BtiowD  upon  llie  margin. 
13.     A   flallPQed  atijie,  prtsentlng  only   the  mncrooate   urmluatiopB   of  Ibe   cell* 

apcrtiiKs  bejond  the  mArgio, 
13.    An  olcler  ladkidiinl,  thowing  the  tna.tglaa  of  the  itlpe  extending  bejond  ibe 

eetl-ApertnreB,  trbile  the  e«llulea  are  visible  in  tbe  Babatitace  of  Ibe  sllpei 

formation  and  Locality. — Quebec  group  ;  Point  Li^vis. 


Gk.\C3  RETIOLITES,  Barrondc. 

Qtnrric  characterg, — Stipes  thin,  flat,  elongate,  triangular,  composed  of 
two  series  of  cellules  symmetrically  arranged  in  regard  to  the  axis  of  the 
figure.  The  cellules  arise  from  a  single  internal  canal  which  occupies  the 
centra]  portion  of  tlic  stipe.  The  coU-orificca  are  disposed  upon  the  sides 
of  the  triangle,  making  an  acute  angle  with  the  axis,  and  leave  no  gpace 
between  tliemselvcs. 

The  above  is  essentially  the  description  of  this  genus  given  by  Mr. 
Barrande. 

The  species  fi-om  the  Clinton  group,  which  I  have  referred  to  this  genus 
b  extremely  flattened,  and  it  is  not  possible  to  detennino  that  it  has  n  tri- 
angidar  form.  It  possesses  a  very  distinct  axis  and  ceU-divisions,  which 
however  may  sometimes  be  concealed  by  tbe  reticulate  covering.    In  the 


I        however  1 
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Canadian  species  I  have  not  been  able  to  discover  a  redculate  etroctmi^ 
aimJlar  to  the  Eui-opean  species,  nor  like  that  from  llie  Clintou  group  of  New 
lork  ;  but  there  b  sometimea  an  apparent  punctate  texture,  and  the  test 
is  thickened.     Although  the  axis  and  cell-divisiona  are  usually  distinctly 
risible,  they  have  not  the  characters  of  Diplo>/raptux. 

The  if.  (?etn2teianu«ofBarraude  is  found  in  Bohemia  and  Saxony  at  the 
base  of  the  Upper  Silurian,  and  probably  not  far  from  the  same  horizon  a» 
the  American  species  R.  venoeiig. 

The  H.  ensiformis  of  the  Quebec  group  holda  a  mnch   lower   geo- 
logical position,  which,  together  with  tlie  difference  of  structure,  loads  199  _ 
to  sup[xise  that  it  may  ultimately  be  separated  a^  a  distinct  genas. 


ReTIOLITES  £!fSIF0RUI8,  Hall. 


Plate  XrV,  figures  1-5. 


(Gfl* 


Hall ;  Geological  Surety  of  Cihiula,  Report  for  1850,  p.  1 


Description. — Stipe  siniple,  sub-ensiiurm  or  elongate-lanceolate,  uain 
broader  in  the  middle  and  narrower  towai-ds  the  extremities :  axis  Ci 
with  strongly-marked  obliquely  ascending  strire  reaching  to  the  mar^ 
Cellules  obscure,  apparently  corresponding  to  the  striaj ;  margin  nsuftlly'" 
well  defined.  Width  of  stipe,  in  the  largest  individuals,  sixtoen  bkintlredtl^ 
of  an  inch  :  length  nearly  two  and  a  half  inches.  Other  specunona  have  a 
width  of  one  twentieth  of  an  inch,  with  a  length  of  half  an  inch.  Cellules 
about  twenty-eight  in  the  space  of  an  inch,  inclined  to  the  axis  at  an  angle 
of  about  50°,  and  without  any  appreciable  portion  being  free.  The  solid 
axis  is  slightly  undulating,  and  the  cell-partitions  alternate  on  the  two  sides 
of  it,  thus  separating  tbe  cellules  from  each  other.  In  some  siieciiocns  the 
bose  is  romided  and  obtuse ;  others  show  a  coutiuuation  of  the  axiii,  or  a 
central  straight  radicle.     Substance  of  the  test  punctate. 

All  the  specimens  are  extremely  llaltened,  and  it  is  very  liifficult  to 
distinguish  any  difference  in  tbe  opposite  aides  of  individoals,  In  the  best- 
defined  specimen  there  is  a  distinct  axis  with  alternate  diverging  lilai: 
or  cell-divi^ons,  which  reach  to  the  outer  margin,  tbe  substance  being  ni 
all  removed  except  this  skeleton.  In  a  single  specimen,  the  axis  ia  | 
strictly  defined,  and  is  broader,  while  the  diverging  partitions  are  I 
strongly  marked.  This  one  affords  the  only  eviilence  that  we  have  of  fl 
difference  in  the  two  sides  of  the  species,  a  diSere:ie«  sbuivn  in  i 
2t.  Oeinicsianut  of  Barrando. 
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In  tlio  puDCtate  teet  and  undulating  axis,  we  have  t!ie  cliaractenstics of 
Rftiolilof,  whtcli,  ae  iUuBtrated  bj  Geiiutz,  sliowa  on  one  side  the  cell- 
partitiotis  reaching  to  the  well-<lefioed  axis.  The  same  feature  of  lietio- 
HUs  U  shown  iu  a  still  stronger  degree  in  the  figures  of  Edvaid 
Suess." 

EiFLmATioMa  or  Fiockks  of  RBTiai.iTBB  BKsiroHiriB,  Hall. 

PtiTl  XIV. 

1,  3,  3,     Indivi'lunls  sliaiving  grndndoiig  in  gronrth,  ond  aliglit  difFereaccg  In  Ilieir 

proper  tion». 
4.  A  Dearlf  eotln  >lipe  of  tbe  largcsl  lize  obsened, 

G,  Ad  eDlargcmeDl  {mat  the  specimeo  fig,  1. 

Formation  and  Loculity. — Quebec  group  ;  ncai-  Point  Lfivis. 


Gends  RETIOGRAPTUS.t  Hall. 

Generic  characUn, — Frond  eimple  ?  or  compound,  consisting  of  mimer- 
ihaple  eti|>es  in  bilateral  arrangement,  proceeding  from  an  a.^is  or 
(,  (or  of  smgle  stipes  growing  from  their  own  radiclea  ?)  Stipes  elon- 
lanceolate,  with  longitudinal  axis  and  reticulate  structure; 
ornamented  witli  mucronatc  points.  The  axis  often  extends  beyond 
ttie  substance  of  the  Etipe  m  a  mucrouate  tip,  ami  in  one  species  thoro  are 
Betse  extending  &om  what  appears  to  be  tbe  base  of  the  stipes. 
I  had  originally  referred  the  Retiograptm  tetdacuiatiig  to  the  genus 
\UU»  of  Baminde  (describing  it  undur  tlie  genus  QraptoUUtu^).  A 
&rther  exouunation  of  its  structure,  together  with  that  of  a  species  fi-om 
tfa«  shales  of  Norman's  Kill  near  Albany,  Induced  me  to  separate  them  from 
Mttiolihs,  and  propose  the  name  of  Uetioyraptun,  Sub6et|uently  an  exam- 
f  some  specimens  from  the  Utica  formation  from  Lake  St.  John  in 
roveulcd  a  minute  compound  form  which  is  illustrated  in  fig.  9  of 
Although  presenting  some  slight  difierences  from  the  other  two 
species,  I  conceive  it  not  to  be  generieaJly  sepai-able  from  them. 
flpecimen  is  extremely  interesting  for  its  illustratjou  of  a  mode  of  growth 


*  Ueber  BomiacheD  Uraploliiben,  toq  Edvnrd  SueiB.  NaturwteMuscbarilicbe  At>* 
'    haadlangen,  IV  Band,  IV  Abib.  Tab.  VII,  1661. 

f  A  tpecifs  of  ihb  gctiai  baa  been  il«9aribci  din  tbe  third  volume  of  tbe  Pftlnoo- 
t  lol«f7  of  Now- York,  Suppleuenl,  p.  filS ;  nnd  in  ibe  Tbitteenib  Report  on  tbe  Stale 
.   OiUul  of  Natural  Ilutor?  I  but  no  Etnuic  ductiptioB  wu  giTeD. 
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not  before  known  in  forms  of  this  kind,  and  suggests  the  possiliility,  if  n 
the  probability,  that  some  others  of  the  hi-cclhiHfcrou8  or  dipriouidion  for 
may  have  grown  with  this  compound  arrangement  of  the  parts. 

The  stipes  of  tlie  specimen  figure  9,  if  separated,  present  an  aspect  V 
analogous  to  those  of  Diplograptu»  and  Retiolite»,  and  would  not  be  i 
posed  to  have  had  any  different  mode  of  growth.     The  setiform  procet 
at  the  base  of  some  of  the  species  may  be  regarded  ag  an  objection  to  I 
compound  mode  of  growth ;  but  this  feature  would  offer  a  still  ^ 
objection  to  reganling  those  stipes  as  simple,  and  as  having  grown  from  I 
independent  radix.     The  three  species  of  the  gentis  now  known  to  me',  ' 
present  some  important  points  of  difference  one  from  the  other,  and  tiiere 
still  remnins  some  obscurity  regarding  the  arrangement  of  the  cellules. 

These  forms  are  nearly  related  to  the  Retivlites  of  Barrande  ;  but  liw'i 
texture  of  the  specimens  e]camined,  and  the  arrangement  of  the  j 
differ  so  much  from  authentic  specimens  of  R.  Geinitzianut,  that  I  li 
separated  them  under  the  above  designation. 


BETIOGRAPTUS  TENTACULATUa,  Hall. 
Piute  XIV,  figures  6-8. 


enus  iiflio'tln,  Barnnde)  GtologkiU  Surviy  ctf  Can 
Report  f»r  ISST,  p.  13*.) 

De»cripti<m. — Original  form  of  the  entire  frond  unknown.  Stipes  simple, 
narrow,  very  elongate-elliptical  when  entire,  narrower  at  the  base,  i 
gradually  expanding  above  to  the  middle  of  their  length ;  where  they  attl 
the  greatest  width,  and  become  gradually  narrower  above,  with  the  t 
obtuse  or  rounded. 

Central  axis  strong  and  well  defined,  extending  beyond  the  stipe  a  d 
tanco  equal  to  half  its  length :  base  furnished  with  two  elongate  diverg 
sctse,  which   extending   from   the  outer  edges,  grwlually  curve  dd 
wards,  and  finally  assume  a  direction  nearly  parallel  to  the  axis.     VTili 
these  long  outer  processes,  and  proceeding  from  the  centre  of  the  b 
the  stipo,  there  is  an  extension  of  the  filiform  axis,  which  sometimes  apj 
in  its  duplicate  character. 

Exterior  margins  reticulate,  fiimished  with  a  row  of  hexagonal  me^ 
separated  by  slender  processes  extending  from  the  substance  of  tJie  stipe, 
which  unite  in  n  continuous  filiform  border ;  from  this  proceed,  at  about 
every  second  reticulation,  abort  setiform  spines,  which  in  tlie  midd] 
the  length  of  the  stipe  are  rectangnlar  to  the  axis,  while  nearer  to  the  |l 
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^^^^fav  apes  tbey  are  Inclined  towards  the  axis  in  opposite  directions. 
ntW  spiiios  are  unmctimcs  on  the  outer  mar^n  of  each  mesh,  and  somc- 
fSaaes  visitjio  only  on  every  third  one.  With  these  rows  of  mcahes,  when 
Reserved,  tlio  stipe  has  the  appearance  of  a  flattened  comeoua  film  with  a 
SeDtnl  axis,  which  is  divided  into  cellules  as  in  other  forms  of  Qraptolilidtx  ; 
ptd  when  the  outer  meshes  are  broken  off,  these  cell-divisions  project  as 
nmeronate  points  beyond  the  margin  of  the  stipe.  These  marginal  meshes 
oomapoiid  to  the  dividons  of  the  stipe  marked  by  the  cell-partitions,  and 
DUght  bo  regarded  as  showing  tlie  limits  of  the  cell-aiierturcs,  which  have 
Opened  oblitjiiely  tc  the  transverse  direction  of  the  stipe.  These  meshes 
oreelloles  are  arranged  in  the  proportion  of  ahont  twenty-eight  in  the  space 
of  an  inch,  the  stipes  being  usually  nearly  throe  fourths  of  an  inch  (the 
kngeetone  eighty-three  hnndredtlis)  in  length. 

Wc  have  no  evidence  that  the  teat  is  punctate,  and  it  has  all  the  ap- 
(Mrance  of  the  ordinary  graptolites.  The  greatest  width  observed  in  any 
•tipc,  exclusive  of  the  marginal  meshes,  is  seventeen  hundredths  of  an  inch. 
In  one  sjiccimen  the  extreme  length  of  the  stipe,  eselusive  of  the  radicles 
ud  extended  axb,  is  seventy  hundredths  of  an  inch  ;  and  the  width, 
exelnsire  of  the  meshes,  is  fifteen  hundredths,  and  including  tiie  meshes, 
twenty  hundredths  of  an  inch. 

The  specimens  examined  are  all  extremely  compressed,  so  that  it  is  im- 
posmble  to  determine  any  pointa  of  structure  beyond  those  presented  upon 
&e  Borfkee.  I  do  not  suppose  that  the  original  form  has  been  that  of  a 
flattened  stipe,  but  rather  of  a  quadrangiUar  or  fusiform  sac,  perhaps  even 
convex  on  one  side  and  fiat  or  concave  on  the  other.  The  cell-divisions 
are  traceable  almost  to  the  central  axis  ;  and  it  is  the  continuations  of  these 
that  form  the  reticalation  of  the  margin,  and  are  again  jiroduced  in  seti- 
(bnn  spines.  It  is  impossible  to  reconcile  a  stmeturo  like  this  with  any 
thing  previously  described  among  the  Qraplolitida  ;  and  though  our  views 
of  tlieir  structure  may  be  somewhat  modified  by  an  examination  of  better 
prwcrved  specimens,  they  cannot  bo  united  with  the  ordinary  forms; 
BO  that  while  Retiolites  is  separated  from  QraptoUthiB  proper,  we  may 
te^id  tiiis  form  as  equally  entitled  to  generic  designation. 

EZFLIBITIDIIS   at   FlODItlS   Or   RlTIODRAPTOa   TIMTAODLATCS,    HbII. 

Plate  XIV. 

C    An  Indifidaal  of  the  naiural  aiie,  witb  the  nargitiftl  retloulntloai  ncut^  «Diire. 

T.    Th«  preeediug  (pfciiQi'n  vnlnrgvd. 

8.    Xa  cntBrgTincriit  of  unotber  IndiTiduAl,  wbece  tlie  marglaal  rcticQialiou  ate 

hat  juminllj-  prcserTcd. 
a,    Aa   illusirntion   of  ■   comiioand  form    of  Btthgraptui  (S.  tutharit),  from  the 

17 tics  fDrmatvoQ  of  Luku  St.  Jobn.     (F«r  «  dcsctipUon  of  Otis  *i>eeiM,  ih 

ApiiruJix.) 

Formation  and  Locality. — Quebec  group ;  Pomt  I/vis. 
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Or.  *u\Xor,/oliuni,  nnd  ypa^a,  icribo. 

Ototogical  Survey  of  Canada,  Rejiort  for  1B57,  pagn  135.) 


Generic  charactert. — Frond  consisting  of  simple  or  compound  foluACJ 
stipes,  which  are  celluliferous  upon  the  two  opposite  ^dea,  the  i 
having  a  mueronatc  extension  from  each  cellule  :  or  consisting  of  i. 
forms  untied  rectangularly  to  each  other  by  their  longitudinal  axoe,  a 
furnished  on  their  outer  mar^s  with  similar  celiulea ;  the  ivhole  suppo 
on  a  slender  radicle,  or  combined  in  groups. 

Theae  forma  are  analogous  in  structure  to  Diphgraptut ;  but  ii 
of  two  simple  stipes  united  by  their  solid  axes,  we  have  ia  the  oxampi 
illustrated,  four  stipes  united  in  a  similar  manner,  giving  four  separate  a 
independant  seta  of  ceUules.  The  cellules  have  likewise  a  proportaonaDy" 
greater  development,  giving  a  broader  form  to  the  etijies  than  in  typical 
spe-cies  of  Diphgraptug.  These  boilies,  which  usually  appear  upon  tho 
stone  as  ^ple  leaf-like  expansions,  may  have  been  attached  in  groups  to 
some  other  support ;  but  the  forms  of  most  of  them,  and  the  character  of 
the  projecting  radicio  at  the  base,  ^vo  the  same  indication  of  the  entire- 
neaa  of  the  fpoud  that  we  have  in  ordinary  forms  of  Diphgraptue. 

Of  all  the  GraptolUidtB,  these  forms  furnish  perhaps  the  best  illuBtrntv 
of  the  lesser  development  of  the  cells  at  the  base  of  the  axis,  and  of  t 
gradual  expansion  above,  as  far  as  the  middle  or  upper  part  of  the  stilH 
Many  of  them  diminish  from  the  centre  upwards,  and  rarely  the  cells  I 
more  developed  above  the  centre,  reversiug  the  usual  mode,  and  le&vi 
the  narrower  pajt  at  the  base. 

When  bodies  of  this  form  were  thrown  down  upon  a  muddy  searbotti 
Uiey  would  become  imbedded  mamly  in  two  portions.  The  most  cm 
position  appears  to  be  that  in  irhich  the  parts  retain  a  vertical  and  a  liorizDi^ 
tal  direction,  as  in  hg.  1 ;  the  lower  division  or  folium  d  would  thus  become 
first  imbedded :  while  the  folia  b,  c  would  lie  in  the  plane  of  dcpoeitioD,  taiAa 
would  be  the  last  imbedded.  The  slaty  laminso  separate  along  the  line  & 
either  above  or  below  the  folia  b,  e;  leaving  on  one  side  the  folia  and  oa  | 
other  their  impression.  If  the  separation  takes  ])lace  above,  then  the  b 
of  the  cellules  of  a  rcmam ;  these  are  directed  obliquely  downwards  to- 
wards the  base  of  the  stipe.  If  the  separation  takes  place  below  the  foBa 
b,  I.',  the  cellules  of  folium  d  are  seen  directed  upwards,  or  towards  the  a 
of  the  stipe.  These  modes  of  separation  would  present  appearuicvs  I 
figs.  4  and  8,  pi.  xv ;  fig.  4,  pi.  xvi ;  and  figa  5  and  16,  pi.  xvi. 

The  other  direction  of  imbedding  would  be  when  the  speoimciut  n 
so  ilcposited  that  tlie  laniinfe  rested  obli>|uely  lo  the  plaae  of  a 
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IB  fig.  2.     In  this  way.  from  tlio  accumulation  of  the  Bcdimont, 

Tfonld  become  compressed,  as  in  fig,  3,  until  the  parts  !>,  rf,  and  a,' 

e  would   approach   each   other,  or  come  in  contact.     Lying  thus,  with 

iLe  slaty  laminae  separating  above  or  below  them,  they  would  present  the 

J  a^)«ct8  of  figs.  6  aud  0,  pi.  sv  ;  and  of  fig.  S,  plate  xvi. 


When  the  parts  6,  a  are  removed,  the  parts  d,  c  rcm^n,  showing  the 
base  of  the  cellules,  as  in  figs.  4  and  5,  pi.  xv.  and  figs.  '6  and  7,  pi.  xvi ; 
iritUfl  in  tiie  examples  where  the  margins  only  are  removed,  we  have 
appearances  like  fig.  9,  pi.  xvi. 


PnTLL0aRAPTU3  TTPUS,  Hall. 
Plate  XV,  figures  1-12. 

(PniLLOOBiiTUS  TirruB :  Giolofieat  Sunty  of  Caniuia,  Report  for  1857,  page  137.) 

Ifaieriplion. — Stipes  robust,  composed  of  four  semi-elliptical  parts  joined 
b^  their  straight  sides.  As  preserved  upon  the  shale,  these  bodies  are 
el<nigat«-ovate  or  lanceolate,  broad  oval  or  obovate  :  cellules  about  twen^- 
four,  rarely  twenty-two,  and  sometimes  twenty-six  in  the  apace  of  an  inch, 
osoally  obscure  at  the  mar^  ;  axis  or  mid-tib  broad,  often  orenuIat«  or 
«emt«  ;  radicle  usually  short ;  in  some  specimens  about  half  an  inch  in 
length  being  preserved. 

The  stipe  originates  from  a  slender  pointed  radicle.  The  ceUulea  near 
the  base  are  short,  coming  out  almost  rectangularly  to  the  axis,  or  slightly 
laeending  aud  gradually  increasing  in  width,  curving  backwards  or  down- 
and  having  the  aperture  sometimes  nearly  at  right  angles  to  the 
I ;  the  curvature  lessens  towards  the  middle  of  the  stipe,  and  the  lino  of 
is  parallel  to  the  axis  ;  while  above  this  they  arc  inclined  towards 
axis,  and  near  the  summit  they  are  again  nearly  at  right  angles  to  the 
but  opening  in  a  direction  opposite  to  those  near  the  base.     Coll- 
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apertures  mucronato  by  tlie  continuation  of  tho  cuH-partitiona,  tlie  mm 
nate  ap|iendage9  Bometimea  appearing  to  he  double,  as  if  eaeli  angle  of 
the  apertm-e  bad  been  thua  ornamented,*  Central  axis  linear,  from  half  a 
line  to  nearly  a  line  in  width.  In  some  esamplea  there  is  an  apparently 
greater  width,  which  is  probably  due  to  a  slipping  of  the  test.  T ' 
eenrral  asis  is  often  crcnulate  from  the  bases  or  impressions  of  ccllolea 
tho  other  division,  which  is  rectangular  to  that  part  of  the  &ond 
served. 

This  species  assumes  a  varieb^  of  forms,  and,  from  an  esamination  of 
specimens  of  the  extremes,  tbey  might  be  regarded  as  distinct  specii 
After  examining  several  hundred  specimens  however,  I  am  not  able 
find  eonataut  characters  to  establish  specific  differeueea.  'ITie  individi 
figured  represent  the  principal  varieties.  I  have  not  thus  far  observ) 
forms  intermediate  between  the  short  broad  and  the  elongate-oval  on 
but  they  may  be  found  in  larger  collections.  The  nmnber  of  cellules 
entire  fmnds  varies  in  different  iadividuals  from  twenty-five  to  fifty 
each  side,  according  to  the  Mze  and  form  of  tho  specimen.  • 

The  specimens  arc  all  compressed,  and  the  i-octangular  arrangement 
the  parts  of  the  frond,  as  seen  lu  P.  ilieifoUue,  cannot  be  scon  in  tbi 
the  evidence  of  this  character  being  the  serraturea  along  tho  central  a: 
wlueh  are  transverse  to  those  of  the  two  aides.  The  proportions  of  len] 
and  breadth  vary  extremely  ;  one  of  the  broad  forms  has  a  width  of  fil 
tenths  of  an  inch,  with  a  length  of  eight  tenths  of  an  inch,  while  8  long  fo 
is  two  and  an  eighth  inches  in  length  and  six  tenths  of  an  inch  wide 
the  widest  part. 

In  a  single  fragment  of  the  shale  containing  this  apecies,  the  number 
individual  stipes  within  a  small  space  is  bo  great  aa  to  suggest  the  prol 
bility  that  these  have  ori^natcd  from  a  common  asis,  as  in  lietiograpt 
and  have  been  separated  but  a  little  diatanco  from  their  centre  of  al 
ment.  With  one  exception,  all  these  are  of  small  size,  and  present  no  grei 
variation  than  is  observed  in  the  stipes  of  a  smglo  frond  of  Itetiograi 
fig.  9,  plato  xiv. 

B»Pl.*SATIOirB   OF   FlHCBBS   OP  PHIl.lOGnAPTl.*8   TIPCS,    Hnll. 
pLiT»  XV". 

.    An  cxIremeljT  sbort  nad  broad  rorm  of  this  specie),  with  the  txXt  brond,  ri 
BbowiDi;  »ome  remalnB  of  tlie  CKlliiles  nl  the  bmc  orihese|iitrMtEdiIIviiiaj 
Ad   elangnle-OTste  form   of  Bli|ie,  wilh   a,   broud   Hiia,  which   duel  n 

nmslns  of  cellules.    Rome  of  the  cellules  ia  Ibc  upper  portollbe  tUp«I 
Glled  with  iron  pyrites. 


^ntlj 


*  Tills  r»ture  wkj  pOMlbljr  be  imaBliines  dae  to  ihc  orcrlnpplug  of 
folia,  so  u  to  bring  the  e«ll-pitrlttion9  and  cell-denliclos   D«ar  to  kud  pfirHlUl  % 
Mob  Other,  tbotrlng  ■  denticle  ftotn  each  one. 
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S.    A   bnn   aimilnr  to   Ihe  preceding,  ahotring  rcmaina  or  celtulfs   on   tlia   upper 

4.     An   elliplical  form  of  Btipe,  where  two  of  Ibe  divisiona  bare  been  sepsraled, 

leaTing  ihe  bnaei  oflwo  aels  of  cclluUa. 
B.     A  brand tj-dtipticul  forni,  rrotn  \t\i\th  twu  of  (be  divisions  anil  lie  axis  Iibto 

been  rcmored ;  showing  the  bases  of  Ibo  cetlulea  of  lb*  folU  remaining  la 

the  ilatc. 

4.  A  tlipe  coiii[>resaed  in  tlje  anme  direction  bb  fig.  3  of  llie  generic  illuE  I  rations, 

pige  119  ;  with  a  part  of  one  of  the  folk  remorei!,  but  not  reaching  lo  the 
axis.     The  lines  of  llie  cell- parti  lions  appear  na  if  conlmucd  ncross  the 

T.  An  elongate-lanceolate  form  of  «tlp«,  whiob  does  not  show  cetlnles  in  llie 
line  of  the  axil. 

5.  An  eioQgaie-elliptical  and  rerj  Bfmmelrical  specimen,  showing  the  marks   of 

cellules  along  the  aiin,  which  is  unuBuallj'  narrow. 
t.     A  part  of  a  ilipe  foliled  ia  the  manner  of  &g.  6,  Ihe  upper  portion  of  one  side 
preserving  only  the  impreasion  of  the  substance,     lo  Ibe  lower  part,  the 
Cfll-markings  On  the  axis  should  be  shown  more  dislincllj. 

ID.  A  group  of  smnll  stipes  upon  Ibe  surface  of  a  piece  of  shale.  These  are  giveo 
in  Iheir  natural  aiie  and  in  Ibeir  actual  relalions  lo  each  other. 

II.  An  enlargement  of  a  part  of  an  impression  of  a  slipe  which  has  been  flattened 
in  iho  direction  of  (Igs.  6  and  S.  A  portion  of  the  substance  remains,  aa 
shown  on  the  left  hand ;   the  cellules  tilled  with  iron  pyrites. 

13.  An  enlarged  portion  from  a  slipe,  shuwiag  tbc  double  eeti'den tides  and 
corresponding  cell-partitions.  The  narrow  spaces  on  Ihe  surface  of  the 
figure  are  more  elevated  than  Ihe  wider  oool,  with  a  greater  tbickneu 
of  (he  lubttsDfe ;  which  I  snppnse  mnj  hare  been  caused  b;  the  cell- 
partitions,  which  are  obliquely  compressed,  tbusshowing  the  eell-dentioles. 
These  elevated  spaces  become  gradually  narrower  tonards  the  axis,  in 
accordance  with  the  form  of  the  cells,  at  shown  in  Ibe  theoretical  figure  10, 
plate  zvi. 

Formation  and  Locality. — Qnebec  group ;  Point  L(ivia. 


pHTLLOGR.\?Tca  iLiciFOLics,  Hall- 
Plate  XVT,  figiirea  1-10. 

roiiDS  r  Gtolagieai  Surviy  of  Canada,  Report  for  IflBT,  page  13».) 

Detcription. — ^Frond  broadly  oval  or  ovate:  axie  broad;  radicle  sliort ; 
cellules  from  twcnty-oight  to  thirty-two  in  tbo  space  of  an  inch,  varying 
elightly  with  the  proportionate)  length  of  tlio  ftxind. 

The  radicle  b  rarely  visible  in  the  apocimena  esamined.    The  celliJca 

from  the  base  are  at  first  slightly  aseemling,  and  gradually  curve  outwarda 

I  lod  downwards,  so  that  the  line  of  aperture  is  nearly  rectangular  to  the 
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am.  Tbia  curvature  becomes  less  m  the  higher  cellules ;  those  of  t 
middle  o[wn  nearl;  parallel  to  the  a:^is,  and  finally  at  the  summit  open 
in  a  direction  oppoata  to  those  of  the  base.  Cell-apertures  mucrouate, 
bj  the  extenaion  of  tiie  cell-partitiona  beyond  the  opening,  in  nearly  theit 
full  width ;  but  seen  upon  tlio  edge,  they  appear  as  setifonn  preccases.  '  ' 
test  is  striated  parallol  to  the  cell-apertures,  which  have  a  conci 

As  the  spucimeiM  lie  upon  the  surface  of  the  shale,  the  central  jK)rt; 
for  about  half  a  line  in  width,  is  usually  rough,  and  the  broken  cclin) 
are  clearly  distinguishable  ;  while  on  each  side  are  the  semi-oval  divi^t^ 
of  the  frond,  with  the  cellules  spreading  from  the  central  axis. 

The  entire  frond  in  reality  consists  of  lour  semi-oval  or  senu-ovi 
folia,  which  are  joined  rectangularly  by  their  longitudinal  axes,  and  v 
transverse  aoetion  present  a  regular  cruciform  figure.  The  cxpt 
of  the  two  aides,  when  laterally  compressed,  show  distinct  cellules  i 
projecting  mucponate  oxteiiaiona :  those  which  are  vertically  compreal 
have  tho  outer  portions  broken  ofi'  in  the  separated  laminee  of  slot 
and  present  the  bases  of  the  cells  ;  which  have  been  Boraetimes  filled  V 
"tnineral  matter,  and  distended  before  being  imbedded.  In  a  few  instant 
the  cells  of  the  lateral  portions  arc  filled  in  the  same  manner,  appeal 
as  curving  conical  tubes  with  the  broader  extremities  outwards. 

When  the  bases  of  the  cellules  of  tho  upper  or  nearest  of  the  I 
remain,  they  ai-e  seento  be  directed  obliquely  downwards  to  the  axis ;  but 
Bometimea  in  the  process  of  separation  these  bases  are  removed  wholly  or 
in  part,  and  the  bases  of  the  oppoate  foliiun  are  seen  below  the  plane  of 
tho  two  lateral  folia,  or  their  impressions,  which  are  spread  out  on  tbe  sur- 
face of  the  slaty  lamina :  these  cellules  are  then  clearly  observed  to  be 
directed  upwards,  as  we  see  them  from  below. 

It  not  uufrequently  happens  that  tbia  broad  celluliferouB  axis  is  redm 
to  an  imdidating  Imc,  which  results  &um  compression  in  a  direction  oblit 
to  tho  rectangularly-arranged  folia,  as  in  fig.  2,  ))ag6  119,  so  that  the  I 
adjacent  parts  are  spread  out,  and  consequently  no  central  line  of  cvUa 
would  be  seen.  When  these  have  been  divided  longitudinally  a  X 
on  one  side  of  the  centre,  two  sets  of  cellules  are  often  seen  peuetr 
the  stone  in  oblique  directions  to  the  lanunee  of  shale. 

The  condition  of  preservation  in  several  specimens  examined  is  sucll] 
to  render  unavoidable  the  conclusion  which  I  have  given  above, ) 
mode  of  growth,  however  anomalous  it  may  seem, 

This  species  differs  from  P.  typut  hi  its  thicker  substance,  \ 
tionally  shorter  and  broader  form,  and  more  closely-arranged  cellule*. 


GHAPT0LITE3, 


Exnisinoya  c 


EB    OP    pHTltOBBllPTUa 

Plitb  XVI. 


* 


1.  As  Indindual  of  the  natural  *ixv,  wliere  the  folia  b,  a'  nre  broken  enlfrelf 
away  beyond  Ihe  axis,  leaving  tliB  bases  of  the  cpHuIpb  of  two  Bdjnci'nt 
folia  visible  eiccjit  »l  the  upper  part  of  the  figure,  n-liLTc  two  or  iliree  of 
tlia  buses  of  the  other  eellnlea  remnin. 

3.  A  similnr  specimen,  ibowlag  the  biue«  of  a  set  of  cellules  on  each  side  of  the 
centre,  wiili  two  or  ihrEe  of  those  belonging  to  Ihe  broken  folium  at  ibe 
bnae  of  the  Ggurc. 

3.  An  enlnrgemenl  of  fig.  2,  showing  more  dislinctlj  Iho  efllulcs  on  eacli  tide 
of  ihB  cenira)  line,  nnd  the  smsH  renminlng  pnrlion  at  the  hose. 

«.    A  tpecimen  of  the  nnlnral  size,  wliere    one  folium   is   broken  away  not  quile 

BO  fur  ai  the  ails,  leaving  Ihe  baeea  of  ilt  cellules  Tiaiblc. 
9,  Ad  enlarged  figure  from  a  Epccimen  which  bns  been  imbedded  trnnsrersclj'. 
Three  of  the  diviaioni  have  been  broken  away,  Icaring  impresiiinDi  of  tbe 
lateral  one*  only,  and  of  the  cell-baeeB,  and  cell -parti  I  Ion  I  of  the  fourth 
division,  wbioh  are  directed  obliqui'lj  upwards  from  tbe  axis  and  point  of 
Tiew.  The  tower  part  of  the  apecimen  preserves  a  portion  of  Ihe  lateral 
folia,  wilb  the  linaes  of  the  cells  of  tbe  outer  dirition  a',  vhich  are  directed 
towards  the  aiis. 

6.  Ad  rnlargement  of  a  specimen  wbicb  !s  imbedded  obiiqoely,  or  in  a  direc- 
tion as  if  the  theoretical  figure  10  were  Tertically  compressed,  leaving 
no  visible  axis.  In  the  lower  half  of  the  specimeo,  the  fossil  bna  been 
Hparated  in  Ihe  opposite  alatj  lamlnB^,  leaving  only  tbe  impression  of  the 
opposite  side,  which  aUo  shows  no  axis,  In  the  upper  half  of  the  iprcimeo, 
the  cellules  are  well  preeerred,  and  on  tbe  left-hand  side  the  apertures  are 
oonapicuous.  Enlarged  to  three  diameters. 
It  will  ba  observed  that  the  impresiloa  is  not  qnllo  in  the  same  direction 
as  the  aulline  in  theupper  portion  of  tba  Sgure,  owing  to  the  obliquely- 
oom pressed  folia. 
'A  ipeclmen  compressed  in  the  aame  manner  aj  fig,  B  t  the  npper  folia  haTo 
however  beun  (eparaled,  except  the  bitaes  of  a  few  of  the  cellules  in  the 
upper  part  of  the  figure,  leaving  the  otllfr  two  folia  imliedded  in  the  Ehole, 
and  showing  the  bnscs  of  their  cellules  ascending  from  the  axis.  Enlarged 
to  three  diauetera,  as  In  fig.  e. 

B.  An  enlarged  figure  of  a  specimen  compressed  in  the  direction  Grit  described, 
niibfint  anf  eaparalion  of  the  (larls ;  from  which  cause  there  is  no  proper 
axis  visible.  In  this  condition,  tbespecimensreeemble  GraptolMutJbliun 
of  Qitingcr,  or  G.  ovaCm  of  Barrande. 

B.  An  enlargement  of  a  specimen  campreiaed  as  tn  Rg.  S,  but  with  ibe  celtnlei 
filled,  and  (he  margins  of  the  upper  two  folia  broken,  showing  tbe  ceil- 
openlng*.     (8  and  9  are  enlarged  lo  twice  Iheir  natural  size.) 

ID.  A  restoration  of  the  form  of  P.  Uici/aliui,  showing  tlie  four  diriiious ;  wbUb 
are  represcnled  as  cut  through  transveraely,  exhibiting  the  cell-caviiles. 

Formation  and  Loeality. — Quebec  group ;  Point  \Av\s. 


'  These  letters  refer  to  the  illustrative  Qgur 
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cjUraDiAN  Fossrts. 


Phtlloseaptus  Anna,  HaL.  (n.  s.) 
Plate  XVI,  figures  11-16. 

2)e»c7'iption. — Consiatlng  of  flattened  elliptical  slipea,  which  are  some- 
times broader  above.  Radicle  minute :  margins  celluliferous,  the  fcll-aper- 
tures  furnished  with  loug  mucronate  extenBions.  Cellules  rising  tVom  the 
tuas,  expanding  in  width,  and  curving  outwards  and  downwards ;  the  ciirvatore 
diminishing  in  the  middle,  while  the  upper  ones  are  but  slightly  curved : 
marginaof  the  apertures  regolarlj  concave  between  the  eictenaons  of  the  o 
partitions,  distinctly  striated  upon  the  sides  parallel  to  the  margins. 
cclluliferous,  its  width  five  hundredtlia  of  au  inch  in  a  specimen  of  f 
three  hundredths  of  an  inch  in  length,  the  enUre  width  of  the  speraid 
being  twenty  hundredths  of  an  inch  :  cellules  in  tho  proportion  of  t 
thirty-six  to  thirty-eij^t  in  the  space  of  an  inch. 

This  species  is  shorter  in  proportion  to  its  length  than  either  of  t 
others  ;  the  individuals  rarely  or  never  reach  the  length  of  half  an  inch, 
and  vary  from  one  eighth  to  seven  sixteenths  of  an  inch.  The  test  apjwBJs 
to  be  thicker,  and  the  cellules  more  distinctly  marked  than  iu  P.  a 
/olive ;  while  its  smaller  size  and  more  closely-arranged  cellules  disi 
guish  it  from  the  other  species. 


;urved; 
thecd^H 


ExpL*N*Tioss  or  FiouBis  OP  PBTi,i.ooiiiPTns  AsHA,  Hail. 

PfcATB   XVI. 

11.    A  specimen  wilb  tbo  folin  obliquelj  compressed. 

I'i,  13,  U.     rndirlchinls  slioiring  gome  rarieiics  or  rorm.     Tbc  apedmcDS  biTe  I 
liFCQ  3D  iaibedded  Ibat  one  of  the  folin  bas  been  tom  awHj'  Em  he  sepa 
iaminn  or  ibnlo,  lenviag  an  axis  marked  by  the  baaea  of  its  csIIuIm. 

IS.  An  enlargement  of  a.  spodmen  which  bas  one  of  the  lamina  vertlcallj'  9 
bedded,  and  shoirs  the  bases  of  the  cells  as  they  recede  from  the 
niarkiaj{]  at  ihe  stdeB  are  from  the  impreMiana  of  the  folia,  except  a  nnfti 
frflgmpnt  oF  one  remalnipg  on  the  Icft-hnud  side  of  the  figure. 

IS.  An  enlargement  from  a  specimen  where  the  two  Inlfral  folia  remain,  showlai 
tbe  baeei  of  the  cells  of  the  folium  which  bas  been  broken  oiT,  in  g 
separ«l«d  Umlnce  of  elate.     Tba  surface  U  distinctly  striated. 

farmalion  and  Locality, — Quebec  group  ;  three  miles  above  the  r 
8te.  Anne. 
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PHTLLOaBAPTCS  ASGDSTIFOLIUB,  Hall. 
Plate  XVI,  figures  17-21. 


Hall  :  QtalogUat  Sumy  of  Canada,  Ref  on  ^ot  JR57,  page  139,) 


Dttmpiion. — The  stipes,  as  seen  on  the  slaty  laminse,  are  elonpat<xllip- 
tieal  or  clongato-loncoolat*,  being  nsudly  a  little  broader  near  tlie  base. 
Badicle  Boarcoly  visible;  margins  celtuliferous  ;  cellules  about  twenty-four 
in  the  apace  of  aa  iuch  (rarely  twenty-sax,  whOe  one  short  broad  form 
dunra  twentynjlght)  ;  cell-ajiertures  with  an  elongate  triangiilar  denticle, 
vlucb  is  mucronato  at  the  extremity :  the  denticle  ia  once  and  a  half  as 
long  as  the  width  of  the  cell.  Central  axis  from  three  to  four  hundredths 
of  an  inch  in  width,  obscurely  indented  by  the  cellules  of  the  other  divi^ons 
of  the  frond. 

Thi*  sjiecies  differs  from  either  of  the  preceding  in  its  narrow  and  elon- 
gate form,  The  specimens  are  numerous,  but  being  for  the  most  jiart  on 
■laty  latiiinse  which  are  extremely  compressed,  they  preserve  scarcely  any 
substance ;  iv  mere  outljito,  with  a  more  brilliant  surface  than  the  rest  of 
the  rock,  being  almost  the  only  remaining  characterby  which  they  are 
rectignized.  In  a  few  individuals  the  test  is  better  preserved,  showing  a 
moderate  thickness.  The  ccll-margina  on  the  upper  side  are  less  extended 
on  the  cell-partitions  than  In  the  preceding  species ;  while  on  the  lower  ado 
Ihey  arc  ef|ual!y  or  more  extended,  giving  a  form  of  aperture  different 
Emiu  that  of  the  otlier  species,  and  a  diSereut  denticle. 

ElPLtNlTIOVS   or   FtGCBM   or   FhTLLOOIUPTCS   ICaCETirOLlEB,    BbII. 

Plxti  XVT. 

n.    A   imnll   anil  con  para  tivFlj  wM«  specimen,  with  a  diitinct  linear  axil,  bat 
wiihoiu  ETiitence  of  cetlulee. 

IS.    A  more  eton|r>le  gpEcinieD,  wilb  dlBlinct  uli,  with  a  dotker  line  is  the  centre. 

1^,  30,  31.     Vnrl«lie4  of  Torm  aud  proportion.    Tbe  apeGLmci]  fig.  31  ii  the  largest 
otncrved. 

Tbia  species  is  placed  under  Phyllosraptui  from  iti  eimilnfil;  io  form  to 
olhen  of  Iho  f^niii,  nlthaugli  cridence  of  the  quadruple  division  fast  not 
been  eslabtiihed.  The  want  of  parallelism  of  the  marginE,  and  ibc  sub- 
elliptleal  form  would,  I  coacolTe,  be  safiicienl  to  remove  it  from  the  ^ddi 
Di^tograptia. 

Formation  and  Locality. —  Quebec  group;  Point  Lt^via. 


CAN-iDTATT  FOSSTLB. 


GEsns  DENDROGRAPTUS,  HaS. 

Or.  Stvtpor,  arbor,  and  ypa-pa;  icribo. 

Genfria  characters. — Fronds  simple  or  aggregate,  consisting  of  a  sw 
footstalk,  whiuli  is  sometimes  fiirnislieil  below  ivitli  a  diartinct  root  or  rw 
like  bulb,  and  above  ia  variously  ramified,  and  subdivided  into  uumeroi 
branches  and  branchlots,  wliicli  arc  but  slightly  diyergent ;  the  whole  pr 
ducing  a  broad  spreading  alirnb-like  frond :  (fronds  sometimes  flabeilate  ?' 
Branches  celluliferoua  on  one  side  :  cellules  appearing  sometimes  as  «inp 
indentations  on  the  surfiice,  and  sometimes  distinctly  angular,  with  tl 
denticles  conspicuous.  In  some  epecimona  the  ceHulea  are  indicatiMl  b 
prominent  pustule-like  elevations,  arranged  along  the  centre,  or  i 
alternate  order  on  one  face  of  the  branch.  Substance  of  the  sti^ 
branches  corneous,  solid  or  tubular:  surface  striated. 

These  bodies  present  specific  distinctions  in  the  strength  of  the  8 
stem,  in  the  mode  of  bifurcation  and  number  of  branches,  in  the  charsCt* 
of  the  surface,  and  in  the  general  form  of  the  frond.  The  ceHulifeWU 
Bide  usually  adheres  to  the  stone,  and  we  perceive  only  some  ^mplc  niidii 
lations  or  unequal  thickening  of  the  back  of  the  branches.  OftoD  th' 
bruiches  have  an  alation  on  one  side,  like  a  thin  pellicle  flatt«nedaix 
extended  along  tho  more  solid  axis.  The  radi.x  or  radiclo  consists  of  » 
expansion  of  the  footstalk,  and  in  one  species  appears  like  a  floltened  W 
or  disc,  of  irregular  form.  The  footstalks,  when  well  preserved, 
marked  by  interrupted  longitudinal  strias,  and  the  non-cellulifei-oua  fit 
the  branches  are  vaHously  stnated,  the  striae  in  most  instancd 
unetjual  or  interrupted  in  their  course. 

Ill  tho  study  of  the  fossils  of  this  general  character,  I  have  infS 
the  species  from  the  Potsdam  sandstone  of  the  Mississippi  valley  as  tb 
typical  form  of  the  genua.  In  this  one,  the  cell-denticles  arc  i^uitc  «i 
Bpicuous  and  distinctly  angular  ;  while  in  some  of  the  species  Irom  ^ 
Quebec  group,  tho  form  of  the  cell-denticles  is  obscure,  and  in  otiicrs  it  i 
shown  only  as  a  round  or  elliptical  pit  or  pustule,  depending  uu  the  OOf 
dilion  of  preservation.  Tliese  differences  in  the  form  of  the  cellule  ki 
me  to  suppose  that  a  farther  aubdirision  of  tliis  group  may  become  aed 
-eaiy ;  but  in  the  condition  of  the  specimens  in  tlie  collection  lieforo  n 
do  not  feel  justified  in  attempting  to  do  this  at  the  present  time. 

There  ia  likewise  a  gradation  in  the  mode  of  growth  among  tho 
by  which  there  ia  an  apparent  transition  from  the  form  of  DniJntM 
proper,  to  those  similar  to  Dictyonema.     I  have  thought  it  noM 
separate  two  forma  of  the  latter  type  under  another  designation. 

The  following  figurea,  already  published  in  the  Geolo^cal  F 
Wiscun^ui,  illustrate  the  character  of  the  species  of  tiii&  genua  G 
Potsdam  sandstone. 
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Pbsihioobai'tus  HAM.miua,  Front. 

*■  A  itnrtloD  of  llie  Frond,  of  (!ie  natnrAl  5[ze. 

I,  AnroUrgrincnlofoncof  Ihe  bnipchk'tl,  ehonring  the  cellules. 

t.  The  maiii  jlipe  and  soiae  of  tiie  priacipal  bnincbk-la,  nalurnl  size.     There  is  an 
expansion  or  pcotuberaace  at  tlie  base  or  radiule,  one  aide  of  wLicb  is  brukcn  off. 


DENDROaBAPTUS   FI.EXCOSDS,   Hall.    (d.  B.) 

Plate  XVn,  fignrcB  1,  2. 

htteription, — Frond  broadly  expanding.  Stipe  short,  flexuous,  branch- 
%  near  the  baae  ;  brandies  somewhat  regularly  bifurcating,  the  diWsions 
b-eqtial  in  strength  and  equally  diverging.  Stipe  mid  branches  flatten- 
1,  (round  in  their  original  form,)  very  gradtially  diminisliing  towards  their 

nnutiea,  flexuous,  the  margins  of  the  lower  ones  scarcely  undulating ; 

npper  ones  more  distinctly  undulating,  and  sometimes  showing  the  cell- 
l&ticles   when  viewed  upon  the  non-celluliferoua  side.     Cellules  long, 
iir,  extremities  free :  cell-denticlea  angular,  about  thirty-three  io  the 
Mce  of  an  inch. 

Thia  species  is  less  robust  than  D.  fruttooatu,  the  stipe  more  flexu- 
t,  Uio  branches  propartdonally  broader,  their  divergence  more  equal  and 
a-greater  angle,  ^vmg  a  wider  expansion  to  the  irond.     The  branches 


1S8  CANADIAN  VOBStLB. 

are  not  so  distinctly  undulated  by  the  projection  of  the  cclb,  and  whcnt 
tbeee  are  visible,  the  form  of  the  aperture  or  cell-dcndclo  is  a  diatingu 
ing  feature. 

In  a  specimen  of  coarso  greenish  or  oUre  ahalc,  which  contains 
Bpeciea,  we  find  also  a  few  fragments  of  graptolites,  among  which 
recognize  G.  bryonoides;  and  in  another  specimen  of  codrse  brown  sh 
we  find  it  associated  with  Phylhgraj/lua  typut  and  Dendroffraf 
frutivo»u». 

ElPLlTllTIONa   OP  PiGCUES   Or   OENDHOaltAFttia   tlXXBOiVt,   Ball. 


1.  A  smnll  frond  of  tha  naiurnl  «iic, 

2.  A  pari  of  a  larger  frond. 

The  characters  of  the  cellules  and  denticles  referred  to  in  the  desc 
tion,  are  derived  from  some  branchlets  of  the  specimen  figure  2,  which  a 
these  features  in  a  very  satisfactory  manner.  The  illustration  was  u 
t«ntionally  omitted  from  the  plate,  and  is  ^ven  in  the  accompanying  figi 


3.    An  enUrgeinent  of  socoe  of  the  braucbleti  ot  VtndTOgnfXf  fi* 
Formation  and  Locality. — Quebec  group ;  Point  DJviB. 


GRAPTOLITES.  129 

DbSDBOGRAPTDS   DITEBQENS,  Hall.    (ll.  8.) 
Plato  XVH,  figures  3,  4. 

Otaeription. — A  fragment  of  a  frond  of  this  species  shows  a  flesuoug 
ipe  of  moderate  streiigtli,  mth  slender  bifurcating  brandies,  tlie  divisions 
iU3  and  widely  diverging  :  cellules  arranged  in  alternating  order  on 

e  opposite  margins  of  ono  face  of  the  stipe  ;  noa-cclluliforoua  face  very 
ibMurely  striated. 

Tbis  species  differs  &om  all  the  othei-a  in  its  regular  bifurcation,  and  in 

B  wide  divergence  of  the  branches.  The  specimen  is  extremely  com- 
freesed,  and  the  cellules  are  only  determined  by  indontations  in  the  shale, 
irs  in  the  same  shales  with  D.  ereclus,  Graptullthus  Logani,  G, 
juadribrac/iiatug,  G.  dtnticuiatus,  G.  arcuatus,  G.  Bigsbi/i,  and  others. 


Explanation  or  FianHEa  or  DENDRooRiPTns  DUisasiiB,  IlaU. 
Plate  SVII. 
3,  4.     A  apscdnca  of  anturnl  sUc,  and  an  ealsrgemcnt  of  the  same. 
Formation  and  Locality, — Quebec  group ;  Point  Li^vis. 

DBNDKOQRAPTtrS  BTRIATDS,  Hall.    (n.  8.) 
Plate  XVII,  figures  5-6. 

Dacription. — ^Frond  numerously  branched,  spreading.  Stipe  below  the 
Inochea  unknown.  Brauclies  cyliudvioal,  tubular,  substance  thick  and 
ttrong :  branches  and  branchleta  moderately  diverging  ;  non-celluliferous 
nde  finely  striated  lon^tudinally ;  striie  continuous,  gently  undulating. 
Celluliferunsfacestriated:  cellules  minute,  arranged  in  an  alternating  series, 
Dr  in  an  undulating  line,  upon  oue  face  of  the  brancbes.  The  indenta- 
tions  left  in  the  shale  give  an  appearance  as  of  a  singlo  linear  range  of 
e^ules.     Cellules  in  the  proportion  of  thirty-aix  to  an  inch. 

This  spcciea  is  readily  distinguished  by  its  striated  surface.  In  mode 
ofbraachiiig  it  resembles  l>.  eredua;  but  differs  in  the  stride,  and  in  having 
MDoles  Oil  the  lower  part  of  the  branches.  The  specimen  is  in  a  greeniah- 
(£ve  fihalv. 


CANADIAN    P03SIL3, 


EXPLANATIONS  or  PlDCRES  Of  DXNDBaBaXFtllS  STHIATn,  B*I1. 

PlatkXVII, 


5,     A  frngnieat  of  n  frond,  presemng  the  bnges  of  aomo  ot  (he  bnmcbcs. 
e.     A  podioQ  or  tbe  aoa-celluliferoas  Bnrface  eiilikrgcd. 


Formation  and  LoealUi/. — Quebec  group ;  Poiut  L^ris. 


Dbndrograptds  erectus,  Hall.  (n.  a.) 
Plate  XVn,  figure  7. 

Dexcriptinn. — Stipe  strong,  elongated,  erect,  nearly  straight.  Btl 
alternate,  ascending,  and  causing  at  their  offset  a  slight  bending  or 
gence  of  the  stipe :  branches  bifurcating,  branchlets  altemsting ;  sU 
Blightlyspreading,  the atipe  maintaining  a  greaterdiameter  than  the  brai 
as  far  03  the  eighth  bifurcation  (in  the  specimen),  beyond  which  it  is  broke 
off.   Cellulea  visible  on  tbe  brancblcts  only  as  alight  ospansions,  cauaog  i 
undulation  on  the  margins,  and  in  the  imprcBsiona  causing  slight  ii 
tions  on  tbe  surface  of  the  matrix.     Surface  of  tbe  stijio  and  lower  Q 
the  branches  entirely  smooth  under  on  ordinary  lens. 

This  species  differs  from  all  others  of  the  collection  in  the  elongi 
nearly  straight  stipe,  which  maintains  its  distinction  from  the  branohl 
a  long  distance  above  tbe  base.     It  differs  from  tbe  strong  stipea  4 
Jruticoius  in  the  almost  regularly  alternating  branches,  which  are  d 
and  somewhat  equally  bifurcated.     The  stipe  appears  to  hare  I 
strong  cylindrical  tube  of  dense  corneous  texture,  and  the  lower  j 
the  branches  have  the  same  character.     Tbe  compressed  specii 
marked  along  the  middle  of  both  sides  by  a  longitudinal  groovo, 
appears  to  have  been  produced  by  tlie  flattening  of  the  stipe.     Thj 
absence  of  striie,  and  apparently  of  cellules,  on  the  stifie  and  lower  a 
branchea,   together    with  the    very  slight   divergence  of  the  1 
are  features  peculiar  to  this  species.     It  occurs  iu  the  same  a 
B.  divergent, 

Expt*«ATio»  or  Ptocm  iif  DssDitoaiiirTUB  «ii«crcB,  QaJl. 


T.     Th«  principal  itlp«,  aoi  baec*  of  tome  of  the  bnmches,  of  the  nalnnd  iJ 
Fonnation  ami  Localiti/. — Quebec  groiip  ;  Point  L<ivi 


DESDKOGRAPTtS    FRUTICOSUS,    Hall.    (D.  B.) 

Plate  XVn,  figarea  8,  9. 

De»crl})tion. — Frond  robust.   Stipe  strong,  rounded  below,  and  Bometimes 

nmiiiatitig  in  a  root-like  expanBion,  flattened  above,  and  irregularly  bifur- 

% ;  llie  brauohos  fref]uently  subdivided,  tlie  bifurcations  continuing 

It  to  the  extremities.     Branches  and  branchlots  somenbat  rounded  and 

ululating  or  irigaag  in  direction,  smooth  or  indistinctly  striated  on  the  non- 

leUtiliferouB  side.     Cellules  in  alternating  series  on  the  op])osito  niargina  of 

e  celluUferoua  side,  and  distant  about  twice  the  width  of  the  branch  ; 

I  about  thirty-three  to  thirty-six  in  the  space  of  an  inch ;   swelling 

,t  towards  the  apertures,  and  giving  tlie  undulating  appearance  to  the 

inches.     Cell-den ticlea  angular  or  suli-angular,  twice  as  long  on  the 

rer  fllope  as  on  the  upper  or  aperture  side.     The  cellules  make   an 

glo  with  the  axis  of  apparently  between  25°  and  So". 

This  species  is  abundant  in  the  coarse  shales  which  contain  Phyllograp- 

\*  tjipaa.     The  general  aspect  is  that  of  a  delicate  plant,  and  it  rei|uire3 

tefnl  observation  to  detect  tlie  coUuliferoua  character  of  the  branches  ; 

!  celluliferous  side  also  more  frequently  adheres  to  the  stone.     In  the 

I  impressions  thus  left  after  the  removal  of  the  substance  of  the  branch,  as 

wU  as  upon  the  bmnchos  themselves,  we  see  the  cellules  arranged  on  the 

[  Bar^pns  in  alternating  scries,  but  with  the  apertures  opening  on  the  same 

I  ttde. 

I  Whenever  the  pressure  has  been  upon  the  non-celluliferous  side,  and  that 
[  ride  is  exposed,  the  evidence  of  cellules  consists  of  little  more  than 
silargeinentA  of  the  sides  of  the  branches.  When  a  stipe  is  turned  a  little 
<»  t>ne  side,  a  row  of  cellules  becomes  I'isible :  and  a  further  turning  of  the 
L  branch  discloses  the  two  scries,  or  the  alternating  ranges  of  cellules.  The 
kfcnn  of  the  cell-denticle  is  much  influenced  by  the  direction  of  the  pressure 
Bipm  the  branches,  and  also  by  the  character  of  the  surrounding  matrix. 
fSte  root-like  expansion  at  the  base  does  not  appear  to  have  been  more  solid 
iftan  the  stipe  above,  and  is  In  appearance  not  unlike  the  central  discs  of 
i  flie  unisemitc  graptolites. 


EifLiSiTioKS  or  FlODRKa  OP  Di 

FLAT!    XVII, 


Formalifii  and  Locality. — Quebec  group ;  Point  L^Jvis. 


DgSDROGRAPTOS  ?   (CaLLOQRAPTUS  ?)   DIFF08DS,  HaH.    (n.  9.) 

Plate  XVm,  figures  1-3. 

JDeseription. — Stipe  strong,  rigid,  gradually  decreaa'mg  in  widtb  at  eacb 
bifurcatjou  :  bifurcations  numei'ous,  in'egular,  the  stipe  sHgbtl/  l>eiidiag  at 
each  division,  and  the  branchea  and  branchlets  strongly  diverj^ni;.  SuV 
etanco  of  the  fossil  extremely  compressed,  obscurely  corrugated ;  co!luIife^ 
ooB  face  flattened.  Cellules  apparently  arranged  in  a  nngle  series  along  the 
longitudinal  ccntro  of  the  branches  in  the  form  of  minute  iiidcntutiom, 
and  leaving  similar  minute  pustuliform  marks  in  the  impreseions  of  the 
branches ;  cellules  about  thirty-six  in  the  space  of  an  Inch. 

This  species  differs  from  J5.  erectile  in  the  more  rigid  and  more  wiJclj 
diverging  branches.  It  occurs  in  a  dark  colored  or  nearly  black  shale, 
associated  with  GraptoUthus  eiienuatua,  CUmacoffrapUis  antennaniu, 
Retiograptui  tentaeulatus  and  Jietioliteg  e^mformis. 


ESPLAMATIOKB  OF  FlHDBBfl  o»  DE.tnnocRArTcaT  (C. 
PtATB   XVIII. 

1.  A  porlion  of  n  broken  frond  rrom  Dear  the  bue.     TLo  lest   is   re 

porta,  sliovriag  celluUrerous  mnrkiuKs. 

2.  A  frnenicDt  of  unolber  spccimua  n-itb  ainilar  CGU-mnrklnga. 

3.  An  eii  Increment,    ihowlDg  the  cell -apertures.      Tlie  sjiecimene 

CDiD  pressed. 

Formation  and  Locality, — Quebec  group  ;  Point  Li!vis. 


DBHDROOBAPTTS   0RACIIJ3,  Hall.   (n.  8.) 

Plate  XVni,  figures  5,  6. 

Description. — Frond  diffiise,  numerously  branched.  Branchea  veir 
slender,  extremely  elongate  and  sub-|iendu]oua,  ccUulifcrous  on  one  sidel, 
the  cells  are  arranged  in  an  apparently  sub-altcmato  order,  or  have  u 
this  order  during  the  compression  of  the  specimen.  Surface  stiiatfid : 
lulos  deeply  uidenting  the  margin  of  the  branchlct,  and  the  outer  n 
furnished  with  a  niucrouato  oxten^ou. 


GRAPTOLITES.  133 

This  species  is  well  marked  by  its  extremely  slender  branches,  which 
hvo  distinctly  serrated,  while  one  side  is  strongly  striated,  and  tho  deep 
indentations  gire  a  aemi-articulate  character  to  tho  branches. 

S«vera]  fragments  of  this  species  have  been  found  associated  with 
Calloffrapiug  elegant  and  C.  SalUri,  but  noQ9  more  nearly  entire  than  the 
^cimen  figored. 


EwL»sATio:iB  ur  Ficcties  or  DoDHoafl 

pLiK  XYIII. 


9,  DiilL 


S.    T«c  cf  ilie  laiger  branches  wiih  llieir  aiib-diTiaiona,  of  the  naliirU  siie. 
Q.    An  eulargemeDl  fram  odc  oT  the  braacljleu,  shonriag  (lie   Btriate   Burfticii   and 
tbe  duep  indeaUlion  of  the  ccltulet. 

Formation  and  Locality. — Shales  of  the  Quebec  grouj);  Point  Li^vis. 


GK:fDs  CALLOGRAPTUS,  Hall.  (n.  g.) 

Or.  KaXKastyuhhtr,  and  ypa^it,  tcribo. 

Generic  eharactera. — Flabellato  fronds,  with  numeroas  slender  bifor- 
tHiag  branches  proceeding  from  a  strong  stem  or  axis.  Branches  and 
GFisiuiia  celliiliferous  on  one  side,  tlie opposite  side  striate ;  sometimes  dis- 
hntly  and  irregularly  united  by  transverse  dissepiments,  TIio  non- 
HDiJiferoiis  ade  sometimes  preaenta  a  semi-potictdato  appearance. 
The  aspoct  of  these  fronds  is  intermediate  between  JHet^oiuma  and 
ue  forms  of  Dendrograpiut ;  but  they  have  not  the  regular  reticulate 
trnctore  of  the  former,  while  the  sub-divisions  of  the  branches  are  quite 
ilar  to  some  of  the  sjivciea  of  that  genus.  In  the  mode  of  branehing 
the  form  of  cell-aperturee,  the  proseut  genua  is  quite  difiereut  froou 
ty|ucal  species  of  Dendrograptu*. 
■^e  slender  branches  and  ounute  points  which  indicate  the  cell-apertures 
indor  it  impossible,  with  the  specimens  in  my  possession,  to  determine 
tJ^Bf^torily  the  characters  of  tiie  latter:  they  appear  as  simple  oval 

«oii3  upon  the  surface  of  the  compressed  brunches. 
Jt  is  pussible  that  some  of  the  species  of  this  genus  may  have  grown  in 
Bmetebaped  fronds,  as  Dicti/onema. 


CAJiADiAH  rossiLa. 


CiLLOQKArrce  ELEOAKa,  Hall.  (n.  b.) 
Plate  XIX,  figorcs  1^ ;  aud  Plate  XVUT,  figure  4. 

Deacription. — Frond  broadly  flabellifonn,  StJpe  short,  flexuons,  snelling 
at  the  base  or  root.  Branches  originating  near  the  root,  becoming  u^IIlle^ 
ousl/  aubdividod,  the  diviflions  alightly  diverging  or  nearly  parallel,  while 
the  whole  expands  to  a  somowhbt  semi-circular  foim  when  entire.  AS\vt 
the  second  or  third  bifurcation  the  branches  become  very  slender,  and  con- 
tinue  of  nearly  equal  width.  Non-cell uliferoiia  face  strongly  striated, 
slightly  swelling  at  the  celluloa :  celluliferous  face  striated ;  the  cellules 
arranged  alternately  on  the  opposite  margins,  parallel  or  slightly  diverg- 
ing, and  opening  in  a  projecting  process  or  eell-deuticle,  of  undetermined 
form. 

This  species  differs  from  Dsndrograptui  fruticoam  in  its  more  regu- 
larly-branching habit,  less  divergence  of  branches  in  mature  specimens, 
shorter  stipe,  and  more  regular  flabellate  form.  It  differs  from  D.fiex- 
uoBiit  in  the  more  numerous,  more  slender,  and  less  diverging  branches 
and  branchlcts.  From  both  it  differs  in  the  form  of  the  cells,  and  in  the 
strongly-striated  non-celluliferous  face  of  the  frond.  In  young  individotils 
the  branches  are  often  much  more  divergent,  but  the  striated  earl'ace  and 
the  arrangement  of  the  cellules  correspond  in  all. 

The  specimens  of  this  species  occur  in  a  fine  grayish  slate,  associated 
irith  Gh-aptoUtku9  nitidas,  G.  conxtrietux,  G.  bri/onoides,  and  G.  octchra- 


ZxxiAUiATiova  or  PianRia  of  OALLoaKAPTCS  ii 


1.    A  rragm^nlof  a  frond,  nalarBl  b! 
3.    A  tic»rlf  cBtire  flobclUrorai  froii 
ticall;  througb  I  be  Ggur 


iug  D«arlT  i*<^H 
le  eoutiaullf  I^V 


!ie   two   Blinded   Uata 
e  10  faulls  or  elipa  in 
slight  oTorlappiog  of  ths  laminie,  and  an  interruplioa  of  the  eoutiaull^ 
the  frond. 
3.    An  enlargement,  showing  the  Isternl  concecUon   of  the  bmnebes  >t  irrogulti 

further  eolnrgement  of  the   non-cell aliferous   aide  of  e.  bifarcaling  brancUi 
sbowiag  the  sUiuted  surface  and  n  gemi-arlicuUte  slrucliue. 


fragment  which  ia  more  Inx  and  spreading 
than  the  urdinnr^  specimens,  but  Imriog  similar  i 
mcnt  of  cellulcB. 


171  and  Localiti/. — Quebec  group  ;  Groa 


GRAPT0LITE3. 


Callograptcs  Saltebi,  Hall.  (n.  a.) 
Plate  XIX,  figures  5-8. 

Detcription. — Frond  spreadiDg  or  flabcnirorm  above.  Stipo  lielow  the 
branches  and  base,  unknown.  Branches  numerous,  undiilating,  bil'iircat- 
ing :  divisions  very  little  diverging  ;  branches  closely  arranged,  the  space 
between  tbera  being  usually  less  than  the  width  of  the  branch.  Non- 
cellnliferoua  fecc  smooth,  or  obscurely  and  interruptedly  striate ;  cellu- 
Kfcrous  face  with  the  cellules  alteniately  on  opposite  margins,  proflucing 
swellings  of  the  branch  al  these  points,  and  an  undulating  or  tortuous 
dirrctinii.  A  few  of  the  branches  astomose,  or  aa  are  sontctiiuce  con- 
nected by  a  short  transverse  bar  of  the  same  ^dth  as  the  branch.  This 
does  not  appear  to  be  a  constaut  character. 

Tills  species  has  the  same  general  form  as  0.  elegans  ;  but  the  bnmcbea 
■re  wider  and  less  diverging,  and  obscurely  or  not  at  all  striated.  The 
ag  direction  of  the  branches  forms  also  a  distinguislung  feature.  The 
rtipc,  which  is  not  preserved  in  the  specimens  examined,  was  probably 
short,  branching  from  near  the  base.  This  species  occurs  with  C.  elegant 
ud  its  &3iioeiated  graptolltcs  mentioned  above. 

EiPLii>iTto:(S  or  Fionaia  or  Cn-iooairTva  Saltihi,  Boll. 

PLiTB  XIS. 

i,  0.     Fra^ecta  of  Iwo  distinct  fronds  ;   oso  abaning  the  celluIiTerouB  side,  «jid 

the  otb«r  Ibe  noa-celluliferoiig  aids. 
T.        An  enloTgemenl  from  Ibe  non-eel lulifero  119  side,  ehowiDg  a  fctr  Intngrerts  di»- 

■eplmenU  al  irregular  iatGrvala.     Tbe  figure  baa  Ibe  same  degree  of 

enUrgcmeDt  ■*  Bg.  3  of  C  e/<j'uni. 
8.       X  fattbet  eolargemeiit  of  a  bifurcating  brancblet,  ibowing  tbe  cell-speitnrei. 

Formation  and  Locality. — Quebec  group ;  Gros  Maule. 


Gistis  WCTYONEMA,  Hall. 

Qr.  SacrvDr,  rrle,  nnd  tiuia,  fitum, 

(DLCTYOHKUi,  PhI.  S.  ?.,  vol.  M,  p.  114,  1Bfi2,  ftnd  Cmf,  Survti)  a/  Caitadii,  Report  Ibt 
I8S7,  p.  143.     GH4PT0P0JU,  S«lt«r,  Proe.  Am«r.  Aeaoc]  Uoairco),  IS&T.) 

Genrrie  characters. — ^Fronds  consisting  of  Qalflliform  or  funnel-tJinped 
expftnsions  (circular  from  compresaioit),  cumjiosed  of  slender  radiatiug 
brunclies,  which  fronuently  hifiircate  as  thoj  recede  from  the  base. 
Bnmches  and  subdivisions  united  laterally  by  fine  transverse  disscjrtmcuts; 
exterior  of  branches  strongly  atriated  and  often  deeply  indented ;  muer 
surface  coUuliferous  or  serrate,  as  in  Qritptolithu». 

The  general  aspect  of  the  species  of  this  genus  is  like  that  of  FemtUlla, 
bfith  in  the  form  of  the  fronds  and  bifnrcatjon  of  the  branches.  S"me  of 
the  species  have  heretofore  been  referred  to  that  genua,  and  otlieni  to 
Grorj/onla.  Tliey  may  be  known  from  either  of  these  genera  by  the  striated 
andscrratedconieouaakeleton,  and  by  the  absence  of  round  cellulea  ;  wludl  i 
latter  character,  witJi  a  cidoareous  fruud,  marks  FetuiaUlla. 


DiCTYONliMA   IttnE(IUL*BI3,   Hall.   (n.  8.) 
Plate  XX,  figures  1,  2. 

Dexeription. — Frdnd  spreading,  diffuse.  Branches  l,is,  frcriucntly  bli 
eating ;  bifurciitiuus  uneijual ;  branches  equal  to  one  half  the  ustial  nidtf 
the  int«r8{)iic«s,  or  a  little  luas ;  ooimecting  filaments  generally  slender,! 
]iandingnt  their  junction  with  the  branches.  Fencstniles  extremely  ir 
in  form  and  proportions,  varying  from  a  width  greater  than  the  lengtbj 
a  length  tlireo  or  four  times  us  great  as  the  width ;  those  with  a  length  |j 
breadth  nearly  equal,  often  appear  hexagonal.  Near  the  base  of  the  fi 
the  fencstmk's  are  sometimes  elongate  and  trinngal&r.  Cellalm  i 
termined.  Surface  without  distmct  organic  markings.  Branches  a 
in  the  proportion  of  from  twenty-five  to  twenty-eight  in  the  epacu  o 
inch. 

This  species  is  much  smaller  than  either  of  the  others,  scarcely  etinal 
in  dimensions  the  D.  ffracilU  of  the  Niagara  group,  from  which  it  d 
in  it*  more  irregular  form  and  diffuse  habit.     In  one  epoeimen  1 
appear  to  be  some  identations  upon  the  atone,  indicating  minnt«  evUnl 
but  tliey  nrc  too  obscure  for  satisfactory  detenninution.     lliis  epecies  J 
been  seen  only  in  small  fi-agmcnta :  the  entire  frond  a  unknown. 


GRAPTOLITES.  1S7 

EZPLAHATIOKS  OF  FlOURSS  OF  DiCTTONBMA  IRRI6DLAMS,  Hall. 

Plat*  XX. 

1.    A  fran^ent  from  near  the  baso  of  a  frond. 

3.    A  fragment  from  the  outer  portion  of  the  frond. 

Formation  and  Locality/. — Quebec  group  ;  Point  Ldvis. 


DiCTYONEMA  ROBUSTA,  Hall.    (n.  8.) 

Plate  XX,  figures  3,  4. 

Description. — Frond  large,  spreading,  extremely  robust.  Branches  wide, 
strong,  bifurcating :  bifurcations  slightly  diverging,  the  interspaces  about 
the  same  width  as  the  branches.  Fenestrules  large,  elongated;  the  length 
from  seven  to  nine  tenths  of  an  inch,  and  the  breadth  from  one  twelfth  to 
one  seventh  of  an  inch.  The  transverse  connecting  filaments  compara- 
tively slender :  cellules  not  determined.  Surface  smooth  or  obscurely 
striate . 

The  specimens  of  this  species  before  me  do  not  admit  of  a  more  complete 
diagnosis  than  that  above  given.  It  differs  from  any  other  species  known 
to  me  in  the  great  strength  of  the  branches,  and  in  the  very  elongate 
fenestrules;  while  the  dissepiments  or  connecting  filaments  are  usually 
comparatively  slender.  The  divisions  of  the  branches  diverge  but  little,  and 
the  frond  does  not  appear  to  have  been  abruptly  expanded.  It  occurs  on 
the  hard  shales^  with  OraptoUthus  rigidus. 

Explanation  of  Figurbs  of  Diottonbma  robust  a,  Hall. 

Plate  XX. 

3,  4.     Fragments  of  two  different  fronds.     In  some  parts  of  the  specimen  fig.  3,  and 
in  all  of  fig.  4,  the  branches  are  extremely  flattened  and  attenuate. 

Formation  and  Locality. — Quebec  group  :  Point  L(ivis. 


<SSi 


CAWADTATT  POaSTIS. 


DiCTYOSEMA   QUADBAKGCLARie,   Hall.  (n.  B.) 


Plate  XX,  figure  5. 

Description. — ^Frond  large,  robust.     Branches  linear,  nearly  j 
rarelj:  bifurcating :  brancbes  about  five  b\mdredths  of  an  inch  in  width,  1 
interspaces  having  an  average  widA  of  eight  hundredths  of  an  iiich.  Fen- 
estrules    (luadraugular,  length  and  breadth  usually  nearly  equal : 
necting  fiiamenta  nearly  as  wide  as  the   branches,  cxpande<l   at  1 
junction  with  the  latter,  so  as  to  give  an  apparent  sub-hexagonfti   fon 
the  feneatrule.     Cellules  not  determined.     Sm-face  free  from  any  c! 
teristic  marldngB, 

This  species  ia  very  distinct  from  the  two  precei^ng,  and  from  nearly  all 
other  apccica,  by  the  almost  parallel  dii-ection  of  the  branches.  A  fragment 
an  inch  and  a  quarter  wide  by  three  inches  long,  shows  not  more 
than  four  or  five  bifurcations.  The  apparently  hexagonal  form  of  the 
fenestrulea  may  be  due  iu  part,  or  entirely,  to  the  breaking  or  weai-ing  away 
of  the  margins  of  the  stipes,  or  of  the  connecting  filaments,  or  of  both. 
The  short  equilateral  fenestrulcs  form  the  moat  prominent  and  charac- 
teristic feature.  It  occurs  with  the  other  species  just  described,  and  with 
Graptolilhus  rigidus,  in  the  same  hard  shales. 


lai:  con- 
at  tb^^^J 

ychaq^H 


ExvLiifiTioH  or  F)onBi  or  DiCTroNiHA 
Plitb  XX. 
A  b^gmentof  n  frond,  of  nntQral  Mite. 


Formation  and  Locality. — Quebec  group ;  Point  L^vis. 


DiCTTONEMA  MURRATl,  Hall.    (o.  8.) 

Plato  XX,  figures  6,  7. 

I>eiimption. — ^Frond  very  large,  gradually  spreading  from  its  o 
Branches   strong,  width  from  five  to  eight  hundredths  of  an  inch, 
quciilly  bifurcating ;  divisions  little  (^verging,  the  interspaces  being  li 
wider  tlian  the  branches.    The  fcnestrules  have  a  width  of  eight  by  a  1« 
of  eleven  hundrcdtha  of  an  inch.    The  conncctuig  filaments  are  irid 


QRAPT0LITB8. 


139 


tiieir  origin  or  union  with  tte  branch,  and  slcndor  in  the  middle  ;  from 
about  one  third  to  one  half  as  wide  as  the  branches.  Cellules  undet«i^ 
Duncd.     Surface  smooth. 

This  Bpories  is  associated  with  D.  robmta.  It  is  a  lesa  robust  form, 
the  brUDchee  are  not  more  than  one  half  as  wide,  and  the  fenestrules  not 
more  tfaun  one  third  the  length  of  those  in  that  species,  while  the  coimoeting 
filaments  are  quite  as  strong.  The  specimens  are  estremely  compressed, 
and  the  character  of  the  cellules  cannot  be  determined. 

^Vhile  the  preceding  species  all  have  the  characteristics  of  true 
JHetgonema,  in  none  of  them  has  the  base  been  discovered,  and  the  entire 
Ibnn  of  the  frond  ia  therefore  unknown.  From  tlio  strong  growth  of  all  of 
tfiem,  and  the  nearly  parallel  direction  of  tbe  branches,  we  must  presume 
tfaem  to  be  fragments  of  verj  large  fronds. 

SxpLijiiTioil  OF  Fjcdrrs  or  DiCTroxKuA  Udbbiti,  Hall. 
Pmts  XX. 
6,  T.    FrngmenU  of  two  fronds  ;  tLe  Ggares  of  the  Dntursl  size. 

formation  and  Locality. — Quebec  group ;  Point  Lijvb. 


GiciiJS  PTILOGRAPTUS,  Hall.  (n.  g.) 


Or.  rriXaw,  pinna,  and  ypQi^,  itribo. 

Otneria  characters. — Frond  plant-liie,  rooted  ?  simple  or  branching. 
Bnmches  and  branchlets  plumose,  the  pinnules  rising  alternately  on  opposite 
sides  of  the  branches  ;  cclluliferous  on  one  face  only:  branches  cylindrical 
or  flattened.  Substance  corneous,  dense  ;  apparently  smooth  exteriorly,  or 
corrugated  hy  compression,  or  during  fossil ization. 

In  general  habit  this  genua  resembles  the  modern  Plumulan'a.  and 
its  mode  of  growth  was  probably  similar.  We  know  at  the  present  ^me 
two  species,  one  a  slender  and  delicate  form,  the  other  morf  strong 
and  coarse,  and  differing  in  its  irregular  mode  of  branching;  while 
at  the  eaioe  time  the  smaller  branches  und  piimulee  resemble  tbe  other 
epecies.  The  cellules  are  distinctly  confined  to  one  face  of  the  pinnnise ;  but 
whether  arranged  in  a  single  linear  series,  or  in  alternating  order,  cannot 
be  satisfactorily  determined.  Both  species  are  in  Boft  shales,  associated 
witii  Graptolitkua  Logani,  Q.  quadrtbraehiatui,  G.  arcuatua,  O.  Bigtb^^ 
ud  otbon. 


iWtO  CARADUIt  POflSIU. 

Ptiloobaptcb  plumosi:8,  Uall.  (n.  a.) 
Plate  XXI,  figures  1-4. 

Deicription. — ^Fmnd  bi-pinnate,  branching.  Branches  slender,  plum 
the  axis  Touad  and  smooth  on  the  non-celluliferous  side,  and  grooved  a 
opposite  Bide.  Pinnnloa  Bimple  or  rarely  divided,  alteninte,  long  i 
slender,  llexuose,  rising  at  an  angle  of  40"  to  tlie  aida.  CeUales  c 
arranged  upon  one  face  of  the  iiinmilos. 

The  entire  form  of  this  species  is  unknown:  the  branches  appear  to  k{ 
been  rounded,  solid,  and  very  gradually  tapeiing.  The  {annulEe  are  alei 
linear,  maintaining  their  width  to  tlie  obtuse  extremities :  they  I 
sometimes  a  length  of  about  five  eightlis  of  an  inch.  Near  the  base  f 
are  solid  ;  beyond  this  tlioy  are  flattened  and  slightly  rugose  (as  if  ( 
contraction),  and  preserve  very  little  substance.  It  has  not  ;et  been  a 
factorily  determined  whether  the  cellules  ai-e  arranged  in  a  single  V 
aeries  on  one  side  of  the  pinnulte,  or  in  a  double  alternating  aeries. 

EXFLAM.TIONB   OP  FlOCBEa   Ot   PTILDQHlFrCS   FbCHOSUa,   Ball. 
Pl.*Tl    SXI. 

1.  A  frngment  which  is  tbree  times  braoched. 

2.  A  Eknder  simpla  branch. 

3.  An  enlargeinenl.  from  the  spetitnen  Sg.  1. 

4.  A  further  enlargemeDt  of  a  portion  of  Ibe  tiiiD«i  aomo   uf  the  braoclicB   ghovj 

markings  like  cell's  perl  urea. 

Formation  and  locality. — Shales  of  the  Quebec  group  ;  Point  I4il 


Ptiloghaptus  Geisitzianus,  Hall.  (a.  a.) 
Plato  XXI,  figures  5-8. 

Deicription. — Frond  numerously  and  irregularly  bmnchod.  Br&nd 
thick  and  strong,  irregularly  bifurcating.  Pinnulre  brood  and  stn 
closely  alternating  on  opposite  sides  of  the  hrnncbes.  CoUnta 
arranged  on  one  face  of  the  piunulse :  non-celluliferous  aide  e 
corrugated  from  compression. 

This  species  differs  from  the  preoeding  in  its  Btronger  and  coawer  h 
its  more  frequent  and  irregular  branching,  in  the  broad  flattened  bniael 
and  the  broader  pinnidre,  of  which  there  are  about  six  in  the  Bpaeo  Mtontl 
by  nine  in  the  other  species.     The  celliilca  urc  stronger,  and  apta 
more  distant. 
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1   FlODUM    OF  PTItOOBAPTrB    OWSItEIJlSC*,   Ilnll. 

Plite  XXT. 


8.  A  branching  fragraenl  ihowing  the  celliillftroa»  eido, 

«.  A  fragiDcol  which  i>  Imiciilnrlf  branchod,  sliowing  the  noo-ccllalireroas  lijf. 

1.  A  t\ng\>!  lirancblBl  ot  ihe  sonic  »|'eeits. 

8.  Aa  tnlargcmeni  from  fig.  6,  gliowing  lUa  ccll-upe.-lurei. 

Formation  and  Loealitf/. — SLales  of  tbo  Quebec  group ;  Point  L<!vi3. 


Gents  THAMNOGRAPTUS,  Hall. 

Qr.  9a;i*o(,/r[i/«,  and  Ypo^,  tcribo. 
(THAMsooKii'TDS,  P«l,  N.  Y.,  Vol.  m,  p.  ni9,'  18S0.) 


Gmtric  eltaracUrg. — Fronds  consisting  of  straJght  or  flesaoufl  etipee 
(growing  singly,  or  conjoined  in  grouiis  at  the  base  ?),  with  alternating  or 
widulj  diverging  branches :  branches  long,  sim|jlc  or  ramoBe,  in  the  same 
Diimer  na  the  stipe.  Substance  fibrous  or  striate ;  tlie  m^n  stipe  and 
bnoches  marked  b^r  a  coutral  longitudinal,  depressed  line,  indicating  the 
u».    CcUulca  or  scrratuR's  unknown. 


TflAMNOORAPTCS  ANSA,  Hall.  (n.  8.) 

Plate  XXI,  egure  9. 

beta-ipiion. — Stipes  slcndor,  linear,  undulating.  Branches  filiibrm,  long, 
flexuous,  regiilarljr  alternating  on  opposite  sides :  the  distance  between  the 
hranclica  on  the  same  side  is  about  fifWen  hundredths  of  an  inch,  giving  half 
that  distance  on  the  main  stipo  between  the  origin  of  the  branches.  At 
Uic  hose  of  each  branch,  the  stipe  diverges  in  the  opposite  directioa, 
making  an  angle  of  30°  with  its  previous  direction.  The  angle  between 
Ihe  8lii>e  and  the  branch  measured  on  the  lower  side  is  abowt  liJO",  and  on 
Ihff  upper  side  80°,  showing  a  divergence  of  30°  in  the  direction  of  the 
■tipe. 


•  A  dMcriplion  of  tbla  genuf,  with  other  grii[>toIi 
Amtrlcno  AiiocUtton  far  liie  , 
p*p«r  wu  aot  MDl  ia  roc  pablii 


dern,  was  read  before  the 
DihiDiura  in  I85B  ;  but  tbe 
uid  ouljr  A  n«waiiapec  niiott  at  iv  wti  £n«a. 
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The  brancbea  are  flexaoos,  filiform,  and  as  far  as  traced,  simple  ;  rounded 
or  somewhat  flattened  as  they  occur  in  the  stone.  The  Bubstance  of  the 
atipe  or  branches  does  not  show  celhiles  ;  and  the  markings  are  groove-like 
depressions  in  the  stipe  for  a  short  distance  below  the  base  of  the  braDchea. 
The  test  is  corneous,  black  and  shining. 

This  ap  differs   from     T.  fi/pitg  of  New-Tork,  in  its    less   ri^d 

appearanc      .aiuous  stipe,  and  more  diverging  branches. 

rpLuritiON  or  Fiamur  or  TBumooBiPTOS  Avxa,  Hall, 
Flats  XXI. 
El.    A  (Vagmcnt  of  the  spedea,  of  the  r  le. 


Formation  and  Locality. — Quebe         up ;  three  miles  above  the  mouth 
of  the  river  Ste.  Anne. 


SUPPLEMENT. 


IsCBIPTIOSS   op  species   from  the   UTICA    slate,    INTRODUCED"  ■ 
FOB   COMPAEISON   AND   ILLUSTRATION. 


Graptolithus  flaccidus,  Hall.  (n.  s.) 
Plate  n,  figures  17-19. 

Sefcription. — Frond  consisting  of  two  eleoder  linear  flesuous  stipes, 
vliicb  are  vfldelj  divergent  from  a  small  short  obtuse  radiclo.  The  stipes 
U  their  origin  are  gently  ascending,  and  then  curve  broadly  backwards 
or  downwards,  and  maintain  throughout  their  entire  length  a  cunilinear 
direction ;  stipes  cylindrical  near  the  base,  and  flattened  in  their  extent 
rion.  Surface  smooth,  or  with  striae  so  fine  as  to  he  invisible  under  an 
ordinary  lens.  TIjo  diameter  of  the  stipe  varies  from  two  hundredths  near 
ita  origin,  to  four  hundredths  of  an  inch  in  the  fully-developed  parts,  main- 
Jig  this  width  to  the  extremity :  more  than  one  half  of  the  width  is 
Mou[ued  by  the  common  body.  Test  comparatively  thick.  Cellules  nar- 
;  from  twenty-eight  to  tliirty  and  near  the  base  sometimes  thirty-two 
in  the  space  of  an  inch ;  incrmod  at  an  angle  of  20*  or  leas  to  the  direc- 
tkoi  of  tie  axis.  Point  of  the  denticle  or  aperture  obtusely  rounded, 
Tery  rarely  angular :  cellulea  free  throughout  their  entire  length. 

This  is  a  very  distinct  and  well-marked  species,  with  slender  lax  stipes 
extending  four  or  five  laches  or  more  from  the  radicle.     It  occurs  in  large 
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oiimbcrs,  the  Btipca  lying  intertwined  ainoD;|  Uicmsclves  npon  tlic  sni 
of  tlie  shale.     The  ceU-dcnticIes  arc  very  minute ;  oinl  near  the  ti«c  «S 
the  stipe  the  surface  appears  as  if  marked  hy  small  pimclnrcd  or  milcnlod 
pustules.   This  pustuliform  aspect  seems  to  be  due  to  lh«  strong  rmrtjfatt- 
walls  of  the  cellules,  which  resist  the  pressure,  and  retam  iwnrljr  t" 
original  form,  while  the  adjacent  parts  become  flattened.     Farther  fi 
(he  origin  of  the  stipe  tlie  whole  substance  is  extremely  compr«wcd,i 
the  cellules  arc  only  indicated  by  uudidatione  in  the  margin  of  the  % 
wliich  show  obscurely  the  rounded  cell-denticle.     The  cellules  t 
always  upon  lUe  convex  side  of  the  curve  of  the  stipe. 

The  proportions  of  the  stipe  arc  about  the  same  as  in  6-.  tenuu.  Hall, 
(not  Portloclt)  ;.  but  that  species  has  the  stipes  straight  and  extremely 
flattened  in  all  the  specimens  seen.  In  both  species  the  ccll-denticlea  a 
rounded,  or  appear  only  as  shgbt  undulations  of  the  margin ;  tint  J 
(?,  tenuis,  the  number  in  the  space  of  an  inch  is  from  twen^-twa3 
twenty-four.     These,  with  the  other  differences,  arc  very  distjuctivc. 


nrtitiaO' 


IT.  A  portiOD  of  II  Urgefra^tnt  of  thl<>,  wlih  rtrlsorieveral  iudlrldoata  u 

giirrncc,  and  ebowing  ttio  i)ri;[ia  of  ri|{lil  inJiridiinli  in  ihe  lubul«  rmdldCf. 

Some  nf  lliete  are  bdiculed  by  aslerisllB  on  tbe  rngraving. 
16.  An  eiilnrg;rmcnt  to  tlireo  diflmelert  of  (lie  mllcle  and  sliije-liiues,  wiib  ili«  MUnlu< 

Frnm  the  point  a  on  (ig.  17. 
19.  A  Tarther  iDUrgriniinl  era  porlina  lo  elioir  IIid  rnrm  oT  Ihe  eellulei,  tu4  the  putU- 

Ulbnn  aiitienrnncpa  at  iLe  base  uf  tliv  itirialonB  belwetn  Ibe  crllnlca. 

Formation  ami  Locality. — Shales  of  the  Utica  formation ;  Lake  Si. 
John,  oast  from  Blue  Point. 


Graitohthus  tjUAnuiMCCKOfJATtis.  Hall.  (n.  s.) 
riat«  XilF,  figs.  1-10. 


Sti^ies  eonsisting  of  simjile  'piadrilntcral  tubes,  which  are  celluBferoffl 
on  the  two  oppo8it«  sides  ;  tlio  pluin  and  tho  ccllnlifcroufl  stilea  Iicbg  ftf 
cqiitil  width  in  the  middle,  or  half-way  from  Iho  bnao  to  the  apes,  where 
the  Ktipo  attains  its  greatest  dimeusions ;  cellulifcroua  gtdcs  vf  the  e&fi 
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.gently  increaang  in  width  from  the  t)a8e,  with  the  sides  parallel 
above.  'ITie  base  is  narrow  and  Bomewiiat  obtusely  jioiiited  below.  In 
what  Rppoar  to  be  mature  stipes  the  greatest  lengtli  is  two  aud  a  half 
inches  ;  ttic  wdth,  when  flattened  and  showing  twc  of  the  four  aides,  la  a 
Httle  more  than  one  eighth  of  an  inch,  exeloaive  of  the  cell-denticles. 
Test  cnmoona,  cempum lively  thick,  and  without  visible  etriie.  A  slender 
axis  marka  the  centre  of  the  stipe,  and  rarely  extends  beyond  the  apex. 
Tho  cellulea  consist  of  simple  notches  or  transverse  slits  in  the  ojipositc 
rides,  which  are  slightly  indented  in  the  non-celluliferous  ikee,  ami  each 
angle  or  sinus  produced  into  a  slender,  mucronate  spine,  making  a  range 
of  spines  upon  each  angle,  or  four  ranges  of  spines  inarking  the  entire 
length  of  tho  stipe:  about  twenty-two  cellules  in  the  space  of  an  inch, 
the  margin  or  lip  slightly  projecting. 

The  specimens  of  this  species  occur  in  great  numbers  npon  the  weathered 
t&d  fresh  surfaces  of  some  specimens  of  the  Utica  slate.  Some  are  in  a 
well-preaerved  condition,  others  are  partisdly  preserved,  and  others  con- 
nst  of  moulds  or  impressions  of  the  stipes.  The  specimens  have  been 
oomprcssod  in  every  possible  direction,  sometimes  parallel  to  the  cellulif- 
erotts  face,  ff'ing  the  more  natural  expression,  or  that  which  is  regarded 
as  the  more  eharacterietic  of  the  graptolite  (fig.  1) ;  others  are  com- 
pressed vertically  to  the  eellnliferoiis  sides,  so  that  the  plain  faces  are 
prcsiiei!  beyond  the  margins  of  the  eclliiles,  giving  the  scalariform  chap- 
'BCter  (fig.  3).  In  other  specimens  the  pressure  has  been  directed  against 
the  angles  of  the  stipe,  showing  one  of  the  plain,  and  one  of  the  cellulif- 

ane  sides  (fig.  2).  The  cellules  in  such  examples  extend  halfway  aerugs 

B  width  of  the  stipe,  and  show  tho  spines  upon  the  outer  margin  ;  iiiiile 
die  Bpinea  marking  the  inner  margin  are  either  compressed  or  bi-oken  'iff 
(fil^  )j)i  leaving  their  bases  viaihle  along  tho  centre  cf  the  sUpe.  On 
tiie  oppoMte  margin  the  muci-onato  spinules,  marking  the  iuner  angle  of 

D  opposite  cellules,  are  shown,  extending  outward  as  far  as  those  on  the 
opposite  inde,  though  that  hnlf  of  the  stipe  is  entirely  plain  wi^  an  undn- 
la^g  margin  between  tho  spinules.  &)metimes  on  this  side  the  S[:dnulee 
oay  be  folded  beneath,  and  the  stipe  jireaents  a  continuous  margin,  and 
|ias  tlio  appearance  of  a  uniserratc  graptolite,  both  chai'aeters  being  some- 
imea  seen  in  the  same  indinJual  (6g.  2). 

Id  specimens  which  are  compresst-d  vertically  to  the  uoii-celliiliferous 
hce,  the  mid-rib  or  axis  is  distinctly  marked,  often  tliroughout  the  entire 
BDgth  of  the  individual,  as  a  slender  filiform  body.     The  cell-partitions  in 

Erne  specimens  are  well  marked,  but  in  the  greater  number  are  obscure  ; 
is  condition  probably  arising  from  the  thick  outer  test  of  the  Hjieciiueii. 
the  finales  originate  in  the  sinus  or  angle  at  tho  intersccUon  of  the  lip 
af  the  aperture  with  the  body  of  the  8tii)c. 
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Some  other  species  besides  this  have  grown  as  qoadrilatcral  tnhoe. 
Bpecimeiis  which  show  an  undulated  oiargiD  with  projecliDg  m' 
points  or  epinules  can  bo  of  no  other  form  than  that  which  is  here  de 
ire  have  good  reiison  to  suppose  all  those  with  inequilateral  s 
helong  to  the  same  form ;  and  those  with  deep  indentations  on  one 
without  cell 'markings,  except  simple  undulations  on  the  other  e 
only  another  phase,  depending  upon  the  direction  and  degree  of  press 

The  species  under  consideration,  in  its  various  aspects,  illustrates  i 
fully  than  any  other  which  wo  have  seen,  the  effects  of  pressure  ii 
ent  directions.     The  cellules,  in  form  and  in  manner  of  opening  u 
surface,  differ  from  such  as  GrapfoUthus  prUtii,  and  appear  to  bo  i: 
mediate  between  those  of  G.  Incomit,  =  Climacogra^ttuM,  and  thoa 
G.r 


£x]>I.AXATIO>a   or  FHDBO   or    GmPtOLIIBDa   QOADHIUOCIIONATCfl,   Hall. 

Plati  SJU. 


Fig.  I.    Fart  of  )i  9tip«  comprciaed  in  s  slisbtlj  oblique  direcUon,  itiU  showiag  d 

cellules  on  the  two  sldel. 
Fig.  2.    A  stipe  cum|ir««aed  more  obliquely,  so  ae  nearl;  to  obacare  tbe  cellalea  OD 

Fig.  3.    A  specimea  aompresaed  Terticallj  to  the  celiuliferoaa  aide  of  tbe  tlip«. 

Figs.  4,  S,  and  6.     Enlargemente  from  gpecimeiiei  figs.  1,  3,  and  3  respeotJTelf. 

Fig.  7.     Enlargement  from  a  Bpecimea  wheru  iho  solid  am  lies  near  to  one  tide. 

Fig.  8.  A  ipveimen  oblique);  compressed,  ao  that  tliv  mucroaate  poinis  at  one  tngle 
of  the  cellules  of  the  left  side,  nre  pressed  tliroiigh  the  test,  and  afaow  OD 
the  surTace  as  a  range  of  puetuUs.  Tbe  uis  is  displaced,  and  teen  on  am 
side  of  the  centre. 

Fig.  S.     A  diagram  representing  a  tbeoretical  loagiludinal  section. 

Fig.  10.  A  irjinsrerse  section  of  a.  stipe  with  tbe  mucrDiiat«  citeniiooa  of  tbe  cell- 

Formation  and  Locality. — tJtiea  slate  formation ;  Lake  St.  John,  east 
&oni  Blue  Foiut. 


Reteooraptds  Eucmms,  Hall,  (n.  s.) 

Plate  XIV,  fig.  9. 

Frond  spreading,  nearly  flat,  consisting  of  numerous  narrow  lanceolate 
elliptical  stipes,  attached  to  a  common  initial  point  or  axis,  and  hilatvrtilly 
arranged  on  two  ^des  of  a  short  fuuiclc,  which  is  four  or  Gro  time*  l)i^a^ 
cated  on  each  ode. 
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Stipes  yarjing  ia  proportions,  the  length  bemg  from  three  to  five  times 
the  width ;  axis  very  distinct,  undulating,  and  its  continuation  traced  from 
the  radicle  to  the  distal  extremity,  beyond  which  it  extends  in  a  mucronate 
point.  Cell-partitions  distinct,  alternating,  essentially  rectangular  to  the 
axis,  the  cellules  having  their  greatest  development  about  the  middle  of 
the  length  of  the  stipe.  Margins  of  the  stipe  ornamented  by  short 
mucronate  points  which  alternate  with  the  cell-partitions. 

Surface  of  the  test  smooth  or  granulose. 

EZPLAVATIOH  OV  FlOXTBI  OV  RSTIOGBAPTUS  IU0HARI8,  Hall. 

Plati  XIV. 
Fig.  9.    The  frond  three  times  enlarged. 

Formation  and  Locality. — ^Utica  slate  ;  Blue  Point,  Lake  St.  John. 
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PLATES. 

Plates  A  and  B  illustrate  the  structure  of  the  Grapto- 
litidsB  as  referred  to  in  the  Introduction,  Chapter  I. 

Plates  I  to  XXI  illustrate  the  species  of  Graptolitidse 
described  in  Chapter  II  and  Supplement. 


'LANATIONS   OP   PLATE  A. 

CLIlUOOaftlPTOB  TTTICALIR,  pagG  ST. 

□D  C.  (G.)  biearaii,  g>c.,  pages  27,  2S,  30,  45,  and  111. 
FigBrei  t-B  are  enlarged  to  sii  diametera. 

^  ^1«rat  Ti«v  of  the  concare  side,  vitb  the  larface  eatire,  alioiriiii;  tbe  Torm  ot 

ibe  cell-aperturea. 
'  A  laieral  view  of  tbe  same,  ahowing  tbe  entire  form  of  the  cell-api^r lures. 
'  L&tFral  view  of  a  fragmeat  wbere  the  sarface  is  eifolialed,  sliowiag  thd  cell- 
partitions  eilcnding  dpwawards  towards  tiie  centre. 
'-  A  laogitudiaal  ecclion  made  a  little  below  the  exterior  surface,  showing  tha  cetl- 

parliliona  eilending  fuctber  towards  the  interior  ibaD  in  Sg.  3. 
E.  A  longitudinal  section  through  tbe  centre,  showing  tbe  cell-parti  I  ions  reaching 
lo  the  central  aiis. 

sEciiOD,  showing  the  cell-partitions  just  wiibin  the  aperture,  and 
e  central  aiis. 

a  made  a  little  lower  than  in  Eg.  6,  showing  the  cell-partition* 
extending  across  the  stipe  on  one  side,  and  on  the  other  side  showing  the 
«■  triangular  [mini  near  the  centre. 
'   8.  A  Rection  made  diagonally  across  a  crusbed  stipe,  sbowiog  tliD  folding  (front 

pressure)  of  two  eell-diviaiona  on  enrb  side  of  tbe  centre. 
'   9.  An  ideal  toneitudinal  section,  showiog  the  /btm  and  direction  of  tbe  cell-parti- 
IS  and  the  central  aiis,  (enlarged  to  tweWe  diameters). 


GBATTOUTBrs  PIIT1LI.UB,  pAgBS  37  and  4<.  ,^J 

Enlarged  lo  twelve  diameters.  ^H 

L^ig.  10.  A  bttgrnent  of  a  stipe,  ehowing  tbe  two  ranges  of  celtiilei,  their  form,  mode  of 
growth,  and  tbe  uDfolding  of  the  exterior  test  along  the  line  of  the  central 

11.  A  lateral  view  of  the  same  fragment,  ahowing  the  cell -apertures  and  tbe  flat- 
tening of  the  exterior  of  the  base  of  tbe  next  cellules  io  advance,  and  llie 
greater  breadth  of  the  cellules  at  the  bases. 

"  13.  A  longitudinal  section  tbraugb  tbe  centre  of  tbe  Btipe,  showing  the  doable 
eel  I- parti  Lions  and  the  double  central  axis. 

"  12  a.  A  transverse  section  cutting  one  cellule  near  tbe  aperture  and  tbe  other  neat 
tbe  base. 

Clihacooraptus  bicohbib,  pages  20,  II. 

(^Graplolithua  bicomti,  Palteontologj  of  New  York,  vol.  i,  page  !€8,  and  Geolag;  of 
Canada,  page  200.) 

Fig-  13.  The  lower  pari  of  a  stipe  enlarged  to  two  diameters,  ahowing  the  bifurcating 
IS  and  a  central  nod«  or  radicle. 
14.  An  enlargement  to  six  diameters  of  a  fragment  which  preserves  in  a  very  per- 
r  tbe  bo.'der  of  the  cellules,  and  sbowa  ao   undulating  central 
axis  as  well  as  tbe  median  ridge. 
16.  The  base  of  a  specimen  ahowing  three  spine-like  processes,  {two  diameters). 
16.  Tbe  lower  eitrcmUj  of  a  specimen  showing  a  partialij  developed  comeoni 

disc,  (two  diameters). 
IT.  Tbe  lower  extremity  of  another  specimen,  showing  a  more  complete  disc  or 
bulb  at  the  base,  (two  dianeterB). 


EXPLANATIONS  Or  FLATS  A,  eontlaiiBa. 


OUUlDOOnAFTDS   (sUb-gEQUa  DlOftAHOOaiPTOg)  R 


I,  pages  lS,3],4S,te,  N 


tploliihut  ramotui,  Palmootology  of  New  Totk,  Tol,  i,  p«ge  a7, 
of  Oaaada,  pngi  200.) 

I.  The  loirer  part  of  a  frond  in  which  tbe  base  U  eoLiro,  with  Ihe  bifbl 
abuse,  (aalural  aire). 

).  Tbe  bifiircaiiag  portion,  witli  b  pari  of  tbe  simple  stipe,  ahowiDg  khe  (til>  <* 
one  aide  iLs  ih?j  are  U9UB1I7  seen  Hben  flaueaed  in  the  slale.  OnootiiO" 
tloa  of  ihis  there  are  oval  pustules,  which  ia  a  fenture  sometimes  obier'M' 
The  opposite  side  giies  the  appearance  of  the  celtulegwben  Qatlened  s>^ 
compressed  partial!}'  against  tbe  Bpertnre,  (eii  diameters). 

).  An  enlargement  from  below  tbe  bifurcation,  showing  tbe  more  perfect  foni  u 
the  aperture,  with  the  spines  proceeding  from  the  exterior  tarbc* ')■>''' 
the  aiwriure,  (enlarged  to  sii  diameters) ;  see  page  31. 

1.  A  young  indlitdual  or  germ,  sapposed  to  bo  of  this  apccieg,  showing  iho  *• 
processes  and   the   partially  developed  cellnlKS  at   the  opper   pwl.    S"* 
page  34. 


EXPLANATI0II3  OP  PLATE  B. 
GBArTOLiTaDB  CLiMTOMmaig,  pages  35,  IT,  i 
(PalEContology  of  New  York,  vol.  i1,  page  39 
3,  and  4  sre  anUrged  to  aiz  diameters,  and  Rgare  1 


Fig.  1.  A  fragment  from  near  tlie  base  of  a  stipe,  where  the  cellules  arc  teas  developed 
ihsD  in  ulher  apecimeas.  The  cellules  are  partially  filled  nith  mineral 
matter  and  bavc  an  angular  form. 

"  3.  Aialerai  view  of  a  pari  of  a  njatnre  atipe,  showing  Iheform  of  the  cellnlea,  and 
the  rccurTed  extremities  causing  the  apertures  to  open  downivards.  The 
specimen  is  filled  with  mineral  matter. 

"  3.  A  frODt  view  of  a  part  of  tbe  same  stipe,  showing  the  lateral  extent  of  the  •eU- 
baies  and  Ibe  eipansloa  at  the  aperture. 

"  4.  A  dorsal  view  of  tbc  same,  showiag  a  groove  whieb  indicates  the  place  of  tbe 
solid  aiif. 

"  6.  A  brsDcb  of  Dictvoneu*  ouAOTLta  (page  39),  sbowing  tb«  serrated  margin  indi- 
cating cell-apertures;  (enlarged  »ix  diameters). 


GuiPTOLiTSOi  Wbitfuldi,  pages  32,  S3,  and  36. 


I  of  natural  size;  figure  II  is  enlarged  to  two  dismelera. 


Figurea  6-10  ai 

6.  A  stipe  showing  serralurcs,  with  a  few  parlinllj  developed  Kptoduellve  mci  In 
ibe  upper  part. 

T.  A  stipe  where  (be  sacs  are  mora  fully  developed. 

a.  A  itlpe  with  numerous  reproductive  sacs,  some  of  which  have  apparently  be- 
come dehiicent,  and  ethibit  numeroas  eitremely  slender  Gbres. 
(In  connection  with  one  of  tbeso  sacs  tbere  are  two  minute  germs,  one  of  them 
lying  beneath  the  sac,  and  the  other  jusl  beyond  its  outer  raargb  and  barely 
separated  from  iu  fibres.    See  Bg.  11.) 

9.  A  stipe  with  a  few  of  tbe  sacs  remaining,  and  the  bases  of  aome  others  which 
have  apparenlly  been  broken  off.  One  of  these  sacs  appears  to  be  attached 
to  tbe  aiis  above  the  cellules  and  If  log  beneath  the  a:iis. 

}.  A  lllpe  from  which  the  reproductive  sacs  hare  been  removed  (by  maceratloo), 
ebowing  only  the  marginal  (ibros  by  which  they  were  attached  to  the  aiis 
of  tbe  parent  stipe.  3ame  of  these  remain  connected  with  tbe  axis  in 
its  extension  beyond  the  cellules. 

1.  An  entargemcat  of  a  atngle  sac,  from  flg.  8,  showing  the  position  of  the  t«0 


EXPLAWATIONS  of  PLATE  B,  contioued. 


Figures  12,  13,  14,  16,  IT,  IS,  19,  are  germs  of  Graptolttes  eii1iir|^d  to 
ters.     (See  pages  33  and  34.) 

g.  II.  A  germ  ofa  biserratc  form,  before  the  celtuleg  baTs  &93uined  distinclive  a! 

Tliu  HxU  <3  exleuded,  and  Ibe   camman  bodj  epreada  aa  both  sides  ii 

loner  pnrt,  ibe  eeltulea  embrnciag  the  lateral  prucesses,  wbioh  h 

the  bnse  Df  moat  of  the  dipriouidiun  forms,  and  eitemllDg  along  oae  side  or* 

the  nli9  aboTe. 
>     13.  A  Torm  similar  to  fig.  12,  a  little  farther  adraaiwd,  where  the  lower  cellulet 

have  hegoa  to  asaame  their  proper  form. 
14.  Another  fortD  of  germ  cesembliug  C  nVioJiu;  the  ciliated  pracesses  are  vIsIURjI 

beyond  Ibe  limits  of  the  sac,  but  the  cellules  appear  not  to  hare  usunw^^ 

defiaite  fonn,  ^| 

'     IB.  A  yoHug  individual  of  G.  eiliatut,  (natural  sine).  ■ 

'     IB.  A  discoid  germ.     This  may  l>e  the  central  disc  of  a  oompoand  form  of  Onp- 

tolilhus. 
'     IT.  A  germ  showing  the  common  bod;  extended  on  the  two  sidea  of  the  kiU,  but 

willioul  an;  vitlbU  or  appitr«tit  cellule). 
'     18.  A  germ  where  tlie  commou  bodj  or  snc  is  much  eipBudud  on  the  two  sides  of 

the  axia,  and  the  central  portion  is  apparcnilj-  becoming  more  solid. 
'     IS.  A  germ  wbere  the  solid  axis  is  on  one  side;  the  speeias  probably   beloil|(  t 

the  Bonoprionidian  Ijpe, 


RtTioLim  TiHDiirB,  pages  22,  4T,  113,  and  IK. 

(Pal  IB  ontology  of  New  York,  »ol.  il,  page  40.) 

The  figures  are  enlarged  to  nine  dUmeterB. 

1.  The  exterior  of  the  conrei  (7)  Side,  ihowing  the  externa!  axis  and  cell- 

tfons,  with  the  intermediate  reticulale  texture. 
1.  Another  view,  apparently  from  the  interior  (aeo  page  4T),  ahowing  an  uqi 

ing  or  xig-iig  axis,  with  cyliadrlenl  proeeaaea  extending  to  the  margins, 
and  short,  apparently  broken  proeeaiea  directed  oblir|Uely  upwsrda.  The 
reticulate  structure  Is  not  essentially  diSiarenl  ft'otti  thai  of  tb«  other  aida. 


W^  Xa  Aui-Directar 


BXPLANATIOirS  OF  PLATB   L 

Gbaptolitbcb  NiTmre,  pag«  69. 

Vig.  1.  A  joong  indiTidonl  wiLb  Ihe  radiclB  and  tbo  two  slipel. 
"    2.  The  extremiijr  of  &  aiipe  enlnrged,  ehoving  tbe  purl  UUf-de  Tel  aped  cellules. 
"    3.  A  larger  specimen  similar  in  cbacitcter  lo  bg.  1,  showing  the  poatulel  kt  itaa 

base  of  ihe  cellules,    Tbe  eilremiliea  are  nol  quite  entire. 
"    4,  A  port  of  the  left  side  of  tig.  3  enlarged,  aboKiog  tbe  pnatuliform  elerationa. 
"    6.  An  ealargement  Team  Gg.  8,  with  Ibe  cellules   obliquel;  compresaed  and  Ibft 

pualulea  obscure. 
"    6.  Two  smaller  indifiduaU,  ffbicb,  from  juxtaposition  and  similarity,  seem  ai  if 

tbe;  may  have  origiDated  from  a  common  base. 
"     7.  An  impreation  of  a  more  extended  form,  proportionallj  narrower  than  Gg.  3. 
"    8.  A  itill  narrower  alipe,  diverging  almoal  rectAngularl;  from  Ihe  direction  9I 

Ute  radicle. 
"    9.  A  well-preaerTed  smnll  individual,  enlarged  three  1 


Okkfroi.neva  fatcliib,  page  71. 
ing  tbe  radicle,  and  a  stipe  Da 


side  two  and  a 


Fig.  10.  A  specimen  preser' 
inches  In  lengtb. 

"    11.  Tbo  dJaial  extremitjr  of  a  larger  stipe.    Some  of  tbe  cells  are  filled  with  pjritea. 
"    13.  A  short  atipe  broken  oQ'  near  the  radicle,  showing  the  narrow  form  near  the 

base,  nod  a  widih  bejond  greater  than  in  ordinary  forms. 
"    13.  A  pari  of  fig.  13 
"    M.  A  part  aiil!  further  enlarged  to  show  the  striie  parallel  to  the  cell -ape  rtiliea. 
"    16.  An  enlargenienl  from  Gg.  11,  where  some  of  the   cells   ore  filled   with 
pjrjtea  abowiug  their  cxleusion  almost  to  the  bocic  of  the  itlpe. 


Qraptdlithitb  b 


:,  page  73. 
Lt  of  slate  w 


Fig.  IG.  A  small  specimen  from  tho  same  fragment 
"    17.  An  indivlduai  of  ordinarj  eiic. 
"    18.  An  enlargement  of  the  upper  part  of  ona  stipe  of  fig.  17. 

GHlPTOtlTRDa   UfiKXTDS,   pHge    74. 


G  HAP  TO  LI  TH  OS 

Fig.  31.  A  fragment  of  the  stipe,  nalun 
"    32.  A  ]ii>fiiun  of  the  lower  exlremlt;  enlarged  ;   a  part  of  tbe  aprciiDen  retatnlng 
Ibe  substance  of  tbe  foasil,  and  a  part  being  an  impresBion  in  tbe  »Ute. 


Obai 


ooNSTBiOTca,  page  T6. 

Fig.  33.  A  joung  individaal,  natural  size. 
'■    34.  An  older  specimen,  tbe  stipe  broken  olTon  one  side. 

"    35.  A  part  of  a  much  more  rxtended  itipe,  but  wbicb  is  not  wider  than  &g.  S3. 
"    3d.  A  pan  of  a  stipe  from  Groi  Uaalo. 

"    17.  Ad  rnUrgemeot  of  the  last,  showing  tbe  form  of  cella,  the  cell-den  lie  let  or 
apenurei,  a&d  Ibv  cbaracteHstie  apparent  conetriction. 


THr  K»,W  Tb<rt< 


EXPLANATIONS  Or  PLATE  11. 
Gbiptolitbub  amiLU,  page  TS. 

Fig.  I.  A  TtTj  70DD|[  indiridual  of  thii  ipideB. 

"    2. .An  iniliridusi  Bonewhat  more  naliire. 

"    3.  An  enlftigemenl  showing  the  form  of  the  radicle,   and  the  cells  ne 

oriBiD,  wilb  a  Bon-celluliferoua  space  betnefa, 
"    4.  A  ftagmcnl  of  a  longer  atipe,  which  Is  imperfect  al  both  eitremitiu, 
"    G.  An  enlargement  of  fig.  4. 

OaAPTOLITHca  ABODATCS,   pftgS    19. 

Fig.  6.  A  atipe  of  a  Btnall  indiridoal,  more  than  Dsuallj  curred. 
"    7.  A  Btipe  having  a  process  just  abore  and  opposite  the  radicle, 


L  stipe 
_ .  A  larger  slipe, 
"    9.  A  specimen  showing 

their  peculii 
'  10.  An  enlargeme: 


;ilulea  Tery  eleariy  preaervea. 

ilEpea  on  both  sides  of  the  radiele,  and  pn 
very  perfectly. 
on  from  Ggure  8. 


Qbaptolitbus 


I,  page  SO. 


1.  A  single  stipe  more  than  Toar  inches  long,  nith  the  radicle  and  base  of  8 

opposite  stipe. 

1.  A  fragment  showing  a  part  of  the  stipe  on  each  side  of  the  radicle,  natural  d: 
I.  The  radicle  and  adjacent  cellules,  enlarged  from  fig,  12. 
I,  An  enlargement  of  Eg.  12at  a  point  about  two  inches  Trom  the  radiele. 
i.  A  fragment  of  a  stipe  where  the  cellules  are  distended  b;  iron  pjrllM. 
1.  An  enlargement  from  fig.  IS, 


Gbaptouthdb 


I,  page  U3. 


I.  A  portion  of  a  large  fragment  of  slate,  with  parts  of  several  indiTidnals  upon 
the  sarface  ;  and  showing  the  origin  of  eight  iodliiduaU  in  tba  minQte 
radicles.    Some  of  tbese  are  indicated  b/  oslerisks  on  the  eDgraving. 

I.  An  enlargement  to  three  diameters  of  the  radicle  and  stlpe-b«ses,  with  the 
cellules.     From  the  point  a  on  fig.  IT. 

I.  A  farther  enlargement  of  a  portion  to  show  the  form  of  Ibe  cellnles,  and  tb« 
ptiBttiUronn  appeitrtuices  at  the  base  of  the  diTisioos  between  them. 
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Fig.  1.  A  joang  apeelmen  with   the   miDula  radtolo,   the  itlpci   diTcrftng  bIiUME 

bonsuntallj,  or  rectangulnrly  to  the  radicle. 
"    S.  A  jrouDg  3|if  cimen  with  one  stipe  entire,  and  a  part  of  the  otiiar,  Imi  direrg- 

inp  than  fig.  I. 
"    3.  A  single  imperfect  stipe  ot  a  jouag  or  half-|[roWD  indiTidnal,  which 

"  i.  A  larger  etipe,  whieli  is  entire  from  the  baae  Ifl  the  apex. 
"  6,  A  Inrge  or  full-grovn  aiagle  atipe,  which  is  acatlj  entire. 
"    S.  An  enlargemanl  lo  three  dismeiers  from  fig.  *,  showing  the  fonn  and  pi 

tion  of  the  ccUnles,  and  ctll-denlicles, 
"     T.  Ad  enlargement  to  the  same  degree  aa  the  preceding,  from  fig.  5. 
"    8.  A  young  apbctmea  where  the  atipes  are  twUted  near  the  base,  giTing  in  tp|>64r> 

anee  as  if  the  serrations  were  on  the  oater  or  lower  eido  is^latiaa  lo  the 

direction  of  tho  radicle. 

Qbaftoliteds  Biriona,  page  T3.  ^H 

Fig.  9.  An  iodiTidnal  from   the  riier  St.  Anne,  showing  a  greater  dirergenea  of  ^H 
Btipos,  which  are  wider  than  those  from  Poiot  Lit'ia.     (See  plaie  i.)  ^B 

■■    10.  Ad  enlargement  from  one  of  the  stipes  of  the  preceding,  ahowiag  the  fbm 
of  serraturei,  and  the  minate  pattntes  at  the  base  of  the  cell-diTiaioaa. 

Qraptolitbcs  BBTOHOtDis,  page  84. 

Fig.  11.  A  fragment  of  a  stipe  from  the  rough  ahales  containing  PAyl'ojTupfuffftrt/olHH. 

In  the  ch&racter  of  the  eel  I -den  tic  lea  it  resembles  the  specinea  pi.  !r,  GkJ 

and  with  that  one  ma/  constitute  8  diatiact  species. 

"    13.  An  Bal&rgsmGDt  of  a  part  of  the  specimen  fig.  II. 


1 

1 

f 

1 

THU  Nt-W  TJHK 

PirBLfC  i.li.qi/.KY 

R                           !• 

1 

EXPLANATIONS  OF  PLATB  IV. 

GKlFTOLlTHDa    HBTOA'OIDM,  PBge  84. 

Figs.  1,  2,  3.  Toung  indiriduaU  of  tbU  species. 
''    4,  An  older  individual. 

"    B.  A  yaung  speciroen  presacving  two  of  tlie  stipes,  the  funifle  hming  been  broken. 
"    e.  An  enliirgemeni  from  fig.  1,  showing  the  riiiiicle,  funicle,  and  origin  of  Ihe 

four  etipea,  wiib  a  few  of  lbs  curlier  cellules, 
"     T.  An  older  and  iHrgi-r  apeeinieQ. 
"    S.  An  onltu-gemenL  from  fig.   T  shoiring  the  character  and  proportiona  of  tbe 

"    0.  A  emiill  indiridual,  preserving  the  four  Wipes  in  psrl,  which  are  soroewhn 

more  slcniler  than  the  uausl  forma  of  this  species. 
"     10.  An  enUrgenip.nt  of  the  base  of  the  specimen,  showing  the  cell -den  tides  on 

one  of  Ihp  stipes,  and  a  proporllDnHllj  lonf;er  fiiaicle  than  is  lig.  8. 
"     11.  An  eitremel.T  cloiiEated   atipe,  the  lower  eod  showing  the  commenccmeDl  of 

growth  ;  tbe  dislnl  exlremit;  is  broken. 

,",  Figs.  9  and  !0  may  posaiblj  prore  to  be  distinct  species.  (Seepl.  lii.figa.  II,  13.) 
OnAPTOLlrnns  dsntioulatus,  page  88. 

Fig.  12.  A  amnll  imperfect  specimen,  preserrinfr  three  of  tbe  stipes. 
"    13.  A  liirgeraiid  more  nearly  entire  specimen,  showing  the  four  stipes.    Their  junc- 

lioD  at  the  bHsc  is  not  quite  Batisfuctorily  shown. 
"     14,  A  part  of  a  single  stipe,  in  which  tlie  cellules  are  well  shown  on  one  pari ; 

while  they  are  compressed  and  npHrly  nhliterated  on  the  left  of  Ihe  curve. 
"     15.  An  impression  of  a  part  of  a  stipe  ivhich   is  nearly  straight ;  the  imprint  of 

the  aiii  or  thickened  margin  is  not  def  ned. 
"     16.  An  ealnrgemrnt  Irom  figure  14,  sboning  the  form  of  the  cell -denticles,  and 

the  sironB  marginal   axes;   one   portion   represented  with   the   substance 

remaining,  and  the  other  ag  an  imprint. 


iSr  w^B.l.^anJ^!^«*l^ 
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EXPLANATIONS  OF  PLATE  V. 

OBAPTOLITHDB  eniDKIBBiOSlATUS,    pBgO  91. 

fig-  1-  A  largo  apecimCD  with  slipca  Tcrtically  cotnpreeat^d. 
"    3.  A  joung  apccimcn  id  iFliicli  one  of  the  314109  appears  to  bs  snbdJTided. 
"    S.  Ad  iadividaal  with  slijieB  a  little  curved,  the  back  of  the  stipe  visible,  knd 

BhoiriDg  no  serraturei. 
"    i.  A  frond  with  odd  of  the  stipea  broken  off;  one  ahoning  the  cellules  and  di»> 

(iact  strjie  parallel  to  the  cell-par litjona,  while  the  other  two  are  iiiraed  ao 

as  to  obscure  the  cellules. 
"    S.   An  eulargement  from  Gg.  1  ;  the  eli]io  baa  been  rerticallj  comprcEscd,  Bftaaing 

the  cellules  to  show  a,  Uea  angle  with  Ibe  stipe  tban  ia  the  QOrtool  cofldiUoD. 

GsAPTOUTHn  rBcnoom,  pag*  00. 

Fig.  9.  A  gmkll  IndlTldiul  with  the  aitraroitiaa  of  the  radicle  and  itipei  broken  off. 
"    1.  An  gnlargement  from  Bg.  6.    The  aemtureB  are  either  Imperftoet  OT  BhTUnken, 

and  do  not  present  the  characteri  seen  In  bettar-preMired  Bpaeimeng. 
"    8.  An  IndlTidiuil  oearly  entire,  with  «n  eztremelr  long  and  ilender  radicle,  bnt 

inperfectir  pTenrved  in  the  ontiine  of  iU  part*. 

Okutolithub  pim&nrLim,  p«g«  83. 

Fig.  9.  AaiogleaUpeof  thiaepeoieBT  The  specimen  tea  large  stipe,  sotnewhatolMcnralj 

preaerved  upon  the  aurface  of  a  slab  of  alale,  with  G.  extentus,  G.  bryon- 
oulcs,  and  PhyllognipUis  ilicifolmt.  It  is  from  Itic  snme  locality  with 
G.  bi/nlus  at  Point  Liiis.  In  the  form  of  the  atipe,  and  ita  gradual  diminu- 
tion towards  the  distal  cxtretQil;,  aa  well  aa  iu  the  absence  of  visible  pus- 
tules at  the  base  of  the  cellules,  it  has  the  habjt  of  G.  pennotutus.  Being 
the  only  individual  obaerved  from  this  iocaliij,  and  the  reaemblaoce  to 
G.  bifidiu  being  rer;  close,  I  have  referred  it  with  much  besilation  to 
G.  peanulalui. 


GRAPTOLiTaoa  CBuciFBB,  page  92. 

Eig,  10.  View  of  t!ic  specimen  from  which  tho  (Icsctiptioa  ia  drawn, 
"     13.  The  diac  of  a  youDg  individual  probabl;  of  this  speciea. 

OBiPTOUTHoa  HBiDi(7)  page  94. 
Figa.  11  and  12.  The  centrai  discs  of  two  individuals  which  majl>eIong  to  G.  Htadi. 
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G1JIPT01.ITHDS  TEDTfcosua,  page  SO. 

Fig.  1.  A  fra^ent  showing  two  of  the  stipcB  cDtire,  and  the  bases  of  two  olherB ;  the 
ridiclo  eitending  to  (be  mnrgio  of  Ibe  Bpecimen, 
"    3.  A  Bpecitoea  prEserring  three  of  the  slipea,  one  of  them  entire,  and  showing 

lome  irregularities  in  the  bifurcnlion  where  tho  one  is  broken  tiff. 
"    9.  An  eDlargemeal  of  the  rigbt-band  atipe  of  tbe  apecimen  Rg.  1. 

GKAPTOUTHni  ISIOKOIDH,  pag*  84. 

Fig.  i.  A  frond  in  which  thrM  of  the  lUpM,  kod  the  baae  of  the  finirtli,  an  proMmd. 
Tha  apecimen  tliows  loma  pecaliaritj  in  tha  uqIod  of  the  parti  hj  tite 
■lender  ftuiiele.    From  tha  riTsr  Sta.  Anna. 

QftirroLirmia  qmotiBKioBunia,  page  91. 

Fig.  9.  A  Brand  pnierring  one  lUpa  partially  entire,  and  others  brokati  off:  tha  ftudola 
and  radtola-point  ara  well  preMrred. 
"    6.  An  enlargement  from  the  specimen  Gg.  B,  ahowing  the  fbrm  and  proportions  of 
cellules  in  their  more  perfect  preaervation,  with  the  atrise  parallel  to  the  cell- 
margins  well  preserTed. 

OaAPTOUTHua  cBucirEB?  page  92. 

Fig.  7.  A  central  disc  of  O,  cruci/tr,  with  the  bases  of  the  braacbea. 

OaAPTOLiTBca  Beadi,  page  94. 

Fig.  e.  A  representation  of  the  apecimen  of  Ibe  natural  aize,  and  aa  it  occurs  on  the 
surface  of  the  atone.  (The  upper  aeparated  portion  of  the  atipe  is  plated 
a  little  lower  in  tbe  figure  than  it  is  on  the  stone,  in  order  to  bring  it 
within  the  dimensions  of  the  plate.) 

Gbaptolitbdi  alatds,  page  S3. 

Fig.  9.  The  specimen  represented  as  it  occurs  on  a  fragment  ofalate.  The  back  of  tbe 
Btipea  shows  fainl  Indeutatians,  hut  thej  are  made  too  strong  in  tbe 
engrairing. 


asPLA^'ATIO^fS  op  plate  vir. 

GaiPTOLiTHoa  ooTOBEAOBiATDfl,  page  98. 

Fig.  1.  A  Urge  IndWduiil  pceaarTing  two  of  Iba  jtipes  to  tba  length  of  ei^ht  inches,  and 
utoUnr  to  nearlf  tbe  same  extent,  while  tlie  rost  are  broken  oiT  at  less 
diiUnCM  bom  the  disc.  Tbe  flexibility  of  their  aubaiancc  is  well  shown  in 
tba  TeaoTTMi  stipe  at  ihc  left-hand  side  of  tbe  figures.  Although  this  sjieci- 
men  pmervcs  the  most  extended  stipes  of  anj  in  the  callectioo,  the  disc 
il  nnttllw  tlian  in  sercral  of  tbe  other  gpecimenl. 

"  a.  The  uterior  of  a  largo  disc  of  this  species,  with  the  stipes  broken  off  a  little 
beyond  its  margin.  Tbe  two  longer  portions  are  so  turned  aa  to  sboir  the 
cellules. 

"  3.  A  portion  of  a  large  disc,  ebowiog  the  exterior  or  non-cellaliferoaa  face  of  the 
frond,  and  preserving  jiortions  of  four  of  the  stipes. 

"  4.  A  frond  with  the  stipes  brolien  off  at  different  distances  from  the  centre.  The 
substaace  of  the  disc  or  cup  is  imperfect, — a  condition  which  apparently 
existed  while  the  body  was  in  a.  liTing  state. 

"  6.  An  enlargement  from  one  of  the  stipes  of  fig.  1,  at  c,  looking  upon  the  ftperturea 
of  the  cellules,  which  are  somewhat  compressed. 

"    6.  An  enlargement  from  the  same  at  A,  where  the  substance  is  laterally  compressed. 

"  T.  A  u  cnlar;;ement  from  the  aame,  where  the  enhstance  is  obliquely  compressed  at  a. 
Figs,  a  and  T  ate  Inken  from  casta  made  in  the  impressions  Left  by  removal  of  the 
Bnbatance  of  the  graptolite. 
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KXPLASATIOSS  OP  PLATE  Till. 

QmiFTOLiTBiis  acTaBaAoaUTDH,  page  90. 

Fig.  I.  A  sjmmetricnl  frond  prearrving  parts  of  all  tliB  stipes,  two  of  tbcm  nppnrentlf 
almost  entire  ;  eereral  of  tlitm  had  booii  abiapllj  b«nt  before  being   im- 
bedded in  the  stone. 
S.  A  frond  pteaerving  eight  BtipeB.bnt  wlthont  a  disc.   The  specimen  do«8  not  ■flbrd 
an; evidence  thai  a.  disc  bM  ever  existed. 

"  3.  A  fronil  with  email  disc  and  eomewbat  slender  stipes.  One  aide  preaorres  the 
usual  cbaracter  of  four  stipes,  while  the  other  has  but  tbree. 

"  4.  A  frond  which  is  aboormnllj-  developed  ;  one  side  exhibiting  the  four  stipes  with 
Ibe  disc,  while  on  the  other  side  ibe  funiclo  is  npparentl;  extended  in  a  single 
Btipe  only. 


.  A  speciman  of  slate,  prBserving  portions  of  Ihrec  indiriduala  (two  only  ginn 
in  tlie  iltuBlratioo).  The  disc  bad  probublj  been  removed  bj  maccrntlnn 
before  they  were  imbedded,  but  Ihe  Etipes  are  preserfed  to  a  length  of 
more  tlmn  aeveo  iaches.  It  doea  not  appenr  that  this  eihibtla  the  entire 
ekeleton  :  the  stipes  were  originally  longer.  The  serrated  margins  arc  cot 
ftlwnjfl  shown  at  equal  distaocea  from  the  centre ;  but  yiis 
denial  position,  sDise  stipes  sbowing  the  exterior  surface  for  some  ditUM 
and  then  gradually  turning  and  becoming:  flattened  laterally. 

"    2,  A  specimen  showing  the  disc  almost  entire. 

"    3.  An  LudiTidual  showing  the  exterior  surface  Ibe  central  portions  eotire,  with  tl   

impression  of  the  connecting  disc,  some  portions  of  nhich  remain  attached 
to   the  stipes.      Tbe  extent  and  outline  of  the  disc   are   distinclly   e 
The  appearance  of  scrratures  is  due  to  e^ifollation,  which  shows  the  impres- 
sion of  Ihe  ceLluliferous  side  of  Ihe  stipe  upon  Ihe  atooe. 

"    4.  A  specimen  exhibiting  the  half  of  an  indiTldunl,  with  the  disc  an  equally  4 
tended  between  the  rays.     The  margins  are  all  apparently  e 
inequality,  lo  whalcTer  accident  due,  existed  in  the  liring  an 

"    G.  Exterior  view  ofao  individual  showing  some  remaining  portions  of  the  disc;  I 
stipes  are  all  broken  off  beyond  the  bifurcations. 

"    S.  Another  individual  showing  the  inner  side,  with  the  commencement  of  the  cells, 
which  appear  in  some  places  in  double  series.     Tbe  substance  of  the  disc 

"    T,  Enlargement  of  the  exterior  surface  of  the  central  portion  of  Ihe  specimen  flg-E. 

"  8.  Enlargement  of  the  inner  surface  of  the  specimen  Eg.  6,  giving  the  nppeorancii 
of  a  double  series  of  colls  separated  by  a  depressed  line  in  the  snbstiiDc*  A 
the  stipe.  Sometimes  this  separation  appears  to  bo  aolnnl,  whilo  e 
wliore  the  apparent  division  is  due  lo  the  depresEion  aluugthe  < 

"    0.  Bnlargemeat  of  a  fragment  of  a  stipe,  showing  the  form  and  proporUon 
the  cellules. 
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ESPLANATIOKS  OF  I   ,ATE  X. 

Qraptolithdb   ooraiiAGius,   page  65. 

Fig.  1.  A  ipe^men  of  aiilurs.1  sixe,  macb  btobea  aad  distorted  from  preNara. 
"    3.  An  eulutgemenl  from  lbs  preceding  Gguts. 

ORAFTOLiTBoa  tLwiiLie,  page  ID3. 

Fig.  3.  A  frngment  of  alate  preserving  mora  than  half  of  a  frond,  aad  showing  Uia 

folding  nod  crossing  of  some  of  llic  hrnncbes. 
"   4,  A  fragmant  preserriog  parts  of  three  iadiriduals,  tlie  eitremilies  of  the  branches 

Hli  broken  uCT. 
"    5.  Tlie  centra!  portion  of  the  frond  of  another  individual. 
"    G.  Separated  branches  preserving  the  cellules  in  unusual  perfection. 
"    "].  An   enlargement   of  the  centre  of  the  frond,  fig.  5,  sboving  the  Bbort  radicle 

and  the  usual  mode  of  branching.     The  central  part  of  the  aiig  is  rounded, 


■  8.  A  bifurcated  fragment  enlarged,  from  fig.  4:  the  cellules  have  been  flattened 
vertically,  causing  them  to  be  visible  in  slight  indentations  on  both  sides  of 
the  axis. 
9.  A  portion  of  a  branchlel  enlarged  from  fig.  6,  showiog  one  part  compressed 
laternll}-,  with  the  cellules  full;  expanded,  while  the  other.  On  the  rigbt 
hand,  is  gradually  twisted  so  as  to  show  only  the  back  of  the  hTaochlek 
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EXPLANATIONa  OF  PLATE  XI. 

QUPTOLITHUB  RiQiDCB,  page  lOG. 

Fig.  1.  A  l^agnient  preierving  the  centre  and  principal  brancbea. 
"    2.  A  larger  specimen,  ehoviag  tbe  principal  ramiScatiani  ofthe  branchcB.    Thla 

and  the  preceding  Bpi'clmaD  show  onl}'  vrhac  appears  to  be  the  non-cella- 

liferouu  parlion  of  (be  frond. 
"    3.  The  extreme  parte  oF  gome  brancblets  Uterallf  compressed,  ehon-ing  tbe  cello- 

lir«rou9  part£  of  llie  Trond. 
"    4.  An  enlitrgement  of  one  of  the  branchlels  of  fig.  3. 
"    5,  A  strong  brancb  nilh  part  of  the  braachUts,  showmg  Ibe  towtr  side  or  hod- 

cellaliferous  portion  ofthe  frond. 

QnAPTOL[Tiins  abnoeui9,  page  106. 

Fig.  6.  A  fragment  of  slate  preserving  the  centre  aod  the  branches  on  one  side  to 
beyond  the  first  bifiircatioD.  The  other  aide  is  imperfect,  and  apparently 
leas  deTeloped. 


Fig,  T,  The  central  port  of  an  individaal  \ritbout  disc,  shoiriDg  fire  stipes  on  one  sida 
and  four  on  the  otber.     Thia   is   supposed   to   be  an  abnormal  form  of  G. 
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EXPLANATIONS  OF  PLATE  XU. 

Qraptoliteus  Riohabdbohi,  page  107. 

Fig.  1.  A  fragment  of  slate,  preserring  a  stipe,  with  six  branches  in  its  apparent  con- 
tinuation, and  impressions  of  two  others  in  the  intermediate  space ;  two  of 
these  again  bifurcating. 

'<    2.  A  fragment  presenring  sereral  branchlets,  which  are  compressed  in  different 
direoUons,  showing  the  sides  and  apertures  of  the  cellules. 

<<    3.  An  impression  of  a  bifurcating  fragment,  the  cellules  of  which  were  filled  with 
mineral  matter  and  Terticallj  compressed. 

'^    4.  A  fragment  of  a  branch  laterally  compressed. 

<<    5.  The  impression  of  a  bifurcating  branch  where  the   cellules    are   somewhat 
obliquely  compressed,  and  partially  filled  with  mineral  matter. 

''    6.  A  fragment  enlarged,  giving  a  lateral  view  of  the  cellules. 

"     7.  An  enlargement  from  an  impression   of  a   branchlet,  from  fig.   5,   which  is 
obliquely  compressed,  having  the  cellules  filled  with  mineral  matter. 

"    8.  Enlargement  of  a  fragment,  from  fig.  1,  where  the  cellules  are  filled  with  min- 
eral matter  and  vertically  compressed. 

Graptolithus  ramulus,  page  108. 

Fig.    9.  A  small  bifurcating  branch. 
'^     10.  An  enlargement  of  fig.  9,  showing  the  form  and  extent  of  the  cellules. 


Fig.  1.  F&rt  of  a  Blipe  compressed  ia 
cellules  □□  tbn  two  Bides. 
"    3.  A  ilipe  cotDpreseed  more  ob][qDel;r) 


Blight];  obliqae  direction,  etiU  ibo«in|f  tho 
u  Be&rl;  to  obacure  the  cbUbIh  '"I 


3,  A  apeclmea  compreaaed  Tcrtically  to  the  cellullferoas  aide  of  the  stipe,  H 

4,  5,  and  6.  EnlargcmeDta  from  Epecimens,  figs,  1,  2,  ttad  S  respectiTelj.  ^M 
T.  Enlargement  rrom  a  Epecimea  where  the  solid  atis  ties  near  to  one  side. 

8.  A  specimen  oliliqucl;  compreBscd,  bo  that  the  mucronate  painta  at  one  angle 

of  the  cellules  of  tbe  lefl  side,  are  pressed  through  the  legl,  and  Bbov  on 
the  surface  as  a  range  of  pustoJes.  The  axis  is  displaced,  and  »een  oa  od* 
side  of  the  centre. 

9.  A  diagram  representing  a  theoretical  longitndinal  section. 
10.  A  IransTerae  section  of  a  stipe  with  Uie  mocronale  extensions  of  the  c 

margins. 


ClIHACOOEAFTUS 


page  112. 

inner  that  the  cell-apntimi  i 
tenniastioas  of  Ibe  c 


Fig.  11.  A  jOQDg  iDdiTidaal,  compressed  in  Buch  a 

not  shown  upon  the  margin. 
"     12,  A  flattened  stipe,  presenting  only  tbe  n 

apertnres  bejond  tbe  margin. 
"     13.  An  older  individual,  showing  the  margins  of  the  stipe  extending  bejoud  llw 

cell -apertures,  while  the  cellales  are  TisSbte  in  the  substance  of  tbe  atipei 

as  darker  areas. 


DtPtooRiPTca  WDTn.w,  page  111. 

Fig.  14.  A  piece  of  slate  preserTJng  fragments  of  two  Indlriduals. 

DiPLoeuFTtta  TJMirajjoMOM,  page  110. 

Tig.  lt>.  A  fragment  of  a  stipe,  sbowing  the  uanal  form  and  proportioQS  of  the  beatil 
preserred  speeimens. 
"    16.  A  smaller  iadividuat,  with  the  mid-rib  or  axis  extending  befond  tbo  bo^r  oj 

tbe  stipe. 
"     IT-  An  enlargement  from  fig.  16,  showing  more  distinctlj  Ihe  form  of  tbe  cellulM 
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EXPLANATIONS  OF  PLATE  XIV. 


ItBTioLiTEa  iNBiroliMiB,  page  314. 


Wlgf.  1,  3,  3.  InillTiduals  ehawing  grndationi  in  grontb,  nnd  etight  diSetCDces  in  tlieir 
praportions. 
"    4.  A  Dcnrlf  pnllre  Btipc  of  the  largest  the  obscrred. 
**    S.  An  enlargcmont  from  ttiD  specimen  Eg.  2, 

BBTioaHAFTDa  TiaTAocLATDB,  page  116. 

Tig.  0.  An  IndiTidual  of  tbe  oalural  size,  irith  the  maiglDSl  re^culatioDS  neorlf  eotire. 
"     T.  The  preceding  specimen  enlarged. 

"    S.  Ad  entar{;t;nicQt  uf  anulber  indivldunl,  nhcre  tlie  tnarginiLl  rcticulaltoca  ai« 
but  partialis  preserved. 


RmoaKAPTus  eccuahib,  page  14G. 
Fig.  9.  An  illuatratioD  of  a  compound  foim  of  the  genus,  enlarged  to  four  diameters. 
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igi  1.  Ad  eilrenielf  sboct  snd  broad  form  of  this  gpeciet,  with  tbe  uia  brmd,  Bat 
19  of  ihe  lellatef  at  Ibe  base  of  the  aoparatFd  dii 
3.  An  eloDgalc-OTate  form  of  alipc,  nilh  a  broad  aiit,  irMcb  does  not  show 
remains  ot  cellules.  Some  of  the  celloles  Id  the  upper  part  of  Ihe  elipe  ue 
filled  with  iroD  p;rile8, 

3.  A  forta  similar  to   the  preceding,  sboviag  tenaim  of  celloles  oa  the  npp«r 

pari  or  the  axis. 

4.  An  elUplical  rorm  of  stipe,  where  two  of  the  dirisions  bare  beea  iepiLr«t«d 

leaving  the  bases  of  two  sets  of  celiules- 
6.  A  broadtj  elliptical  form,  from  which  two  of  the  divisions  and  the  axis  hftre 
beeo  removed  i  showing  the  bases  of  ibc  rellulea  of  Ihe  folia  which  rotnajn 

6.  A  stipe  compressed  io  the  same  direction  ns  Eg.  3  of  Ibe  generic  illuiirationg 
page  1 19  ;  irith  a  part  of  one  of  the  folia  removed,  but  ool  reaching  to  tbs 
aiis.    The  lines  of  the  cell- parti tioiif  appear  a;  if  continued  a^rOM  tbs 


cellules   in   the 


1,  ghowiog  the  marks  of 


ir  part,  the 
e  giren 


'     "I.  An  elongate-lanceolate  form  of  stipe,  whic 
line  of  (he  mis. 

"    S,  Ad  elongate-elliptical  and  verf  symmetrical  spe 
cellules  aloug  the  alia,  which  ia  unusually  nn 

"  9.  A  part  of  a  slipe  folded  ia  the  maoner  of  fig.  6,  Ibc  upper  portio 
preserving  oolj  the  impreseion  of  the  substance.  In  the  lo 
c«11-marking«  on  the  axis  should  be  ehooD  more  distiocttj. 

"  10.  A  group  of  email  stipes  upon  the  surface  of  a  piece  of  shale.     These  a 
in  their  natural  sUe  and  in  their  actual  rtlaliacs  to  each  other. 

"  II.  Ad  enlargement  of  ■  part  ofan  impreseion  of  a  stipe  which  has  beea 

in  the  direction  of  Ggi.  6  and  9.     A  portion  of  the  substance  remaiui,  m 
shown  on  the  left  band ;  the  cellules  filled  with  iron  pyriies. 

"  12.  An  enlarged  portion  from  a  stipe,  showlag  the  dDOblc  cell-denticles  and 
corresponding  cell -parti  lions.  The  narrow  spaces  on  tbe  surfnce  of  tb« 
Sguro  are  more  elevated  than  the  wider  ones,  with  a  greater  tbickneu 
of  tbe  substance ;  wbicb  I  suppose  ma;  have  been  caused  bj  ilie  cell- 
partitions,  which  ate  obliqnel/  compressed,  thusshowlng  Ihe  oell-denlidM. 
These  elevated  spaces  become  graduall;  narrower  towards  Ibe  axis,  In 
accordance  with  tha  form  of  Ibe  cells,  as  shown  id  lbs  theoretical  Hgur«  10 
.    plate  zvi. 
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EXPLANATIONS  OF  PLATE  XVL 
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1.  All  iDdl'idiml  of  tbe  nfttnral  sUe,  where  tbe  folia  b,  a*  are  brokco  eatirel; 
rtwaj  bejoad  tb«  Kiii,  lekving  ibe  baaeB  of  ibe  cellules  of  (wo  atljucent 
folU  Tiiiblc,  eicepl  >t  the  upper  part  of  Ibe  figura,  when  Iwo  ot  (bree  of 
tbe  tMuea  of  ihe  otber  cel1u1«9  ntnaiti. 

I.  A  (imilar  apecimeD,  ibowing  Ibe  basea  of  a  get  or  cellules  on  each  aide  of  the 
centre,  wUb  two  or  three  of  those  bcloagiog  to  tbe  brokeu  loliiiin  at  the 
bage  of  the  Ggure. 

I.  An  cDlargenieiit  of  fig.  3,  ahowiag  more  dUlinctlj  tbe  cellnlea  on  eacb  aide 
of  tbe  central  line,  and  the  amail  remalDing  portioD  at  the  base. 

I.  A  Biwctmea  of  Ihe  natural  aize,  wbere  one  rulium  is  broken  awaj  Bot  quite 
ID  far  Hi  the  atla,  leaTing  the  bates  of  iu  cellules  visible. 

i.  An  enlarged  figure  from  a  apecimen  which  haa  been  imbedded  tranaTerscIjr. 
Three  of  Ihe  diTisioas  have  been  broken  awaj,  leaving  imprrs^iona  of  tbe 
lateral  ones  oalj,  and  of  tbe  cell-bases  and  cell-partitions  of  Ihe  fourth 
diviaion,  which  are  directed  obliqui-ly  upwards  from  the  axis  and  point  of 
rie*.  The  lower  part  of  the  apeeimeu  preserves  a  portion  of  ihe  lateral 
folio,  with  the  bases  of  the  cells  of  Ibe  outer  division  a*,  wbich  are  directed 
towards  the  aiia. 

.  Ad  enlargement  of  a  specimen  wbicb  !b  imbedded  obtiquel?,  or  in  a  direc- 
tion OS  if  the  theoretical  figure  10  were  vertically  compressed,  leaving 
no  Tiaible  axis.  In  the  lower  half  of  the  specimen,  tbe  fossil  has  been 
separaled  in  the  opposite  slaly  lamina,  leaving  only  tbe  impression  of  thai 
iid«,  which  alBO  sbowi  no  axis.  In  the  upper  hBiroflhe  specimeu,  i he  cel- 
lules are  welt  preaerTed,  and  on  tbe  left-hand  aide  the  apertures  are  con- 
ipicuDua.  Enlarged  to  ibree  diameters. 
Il  will  be  observed  that  tbe  impression  is  not  quite  in  tbe  same  direction 
as  tbe  outline  in  fhe  upper  portion  of  Ibe  figure,  owing  lo  the  obliquely- 
eompreased  folia. 

'.  A  Bpeeimen  compreased  in  the  same  manner  as  Sg.  6  ;  Ihe  npper  folia  have 
however  been  separated,  except  ibe  hues  of  a  few  of  tbe  cellules  in  the 
upper  part  of  the  figure,  leaving  the  other  Iwo  folia  imbedded  in  the  shale, 
and  showing  the  bases  of  their  cellnles  ascending  from,  the  axia.  Snlarged 
to  three  diameters,  as  in  fig.  6. 

u  An  enlarged  figure  of  a  specimen  compreased  in  the  direction  firat  described, 
without  an;  separation  of  the  puis  ;  from  which  cauae  there  is  no  (iroper 
axis  visible.  In  this  condition,  Ihespecimens  resemble  Graplolilhiii /oltitm 
of  niainger,  or  G.  ovalvi  of  Uarrande. 

',  An  enlargriuent  of  ■  specimen  compreaaed  as  in  fig.  8,  but  with  ibe  cellules 
&llrd,  and  Ibe  margins  of  the  upper  two  folia  broken,  showing  the  cell- 
openings.     (S  and  9  are  enlarged  lo  twice  their  natural  aiie.) 

a  of  the  form  of  P.  Uidfaliia,  showing  the  four  divisions  ;  which 
en  led  a*  out  ibrougb  transveraelj,  exhibiting  lb«  oell-carities. 


■  These  lelleri  refer  lo  (be  itlustraiive  Cgurea,  page  119. 
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I.  An  indiridual  of  tbe  natural  the,  where  Ibe  folia  b,  a'  are  broken  entirelj 
awaj  bfjoatl  lh«  siii,  UaTing  ihe  basea  of  tbe  cellulee  of  two  adjacent 
Tolia  risible,  except  at  tbe  upper  part  of  the  Sgnre,  where  two  or  Ihres  of 
tb«  bMM  of  the  other  cellules  rEtnaitt. 

:.  A  dmilar  ipecimen,  sbowing  tbe  bases  of  a  set  of  cellules  on  each  side  of  tbe 
ceaire,  viih  Ivo  or  three  of  those  beloogiag  to  tbe  broken  folium  at  the 
base  of  Ihr  Ggure. 

t.  An  eoIaTgeaient  of  Gg.  2,  showing  more  distinctly  the  cellules  on  each  aide 
of  the  coulral  Hue,  and  the  small  remaining  portion  at  tbe  bHse. 

I.  A  epeeiiDoa  of  tbe  natural  size,  where  one  folium  ia  broken  awaj  not  quite 
■o  far  as  the  axis,  teaiing  the  bases  of  its  cellules  Tisible. 

I.  An  enlarged  figure  from  a  specimeD  which  bas  been  imbedded  transrerseljr. 
Three  of  the  dirisioni  have  been  brokun  awaj,  leaving  impreBcions  of  the 
iuleril  ones  onlj,  and  of  the  cell-bages  and  celi-panitionB  of  the  fourth 
diTisioD,  wbicb  are  directed  obliquely  ugiwards  from  the  axis  and  point  of 
view.  The  lower  part  of  Ihe  specimen  preserves  a  portion  of  the  lateral 
folia,  with  the  bases  of  ibe  cells  oF  the  outer  division  u*,  which  ace  directed 
towards  Ibe  aiis. 

,  An  enlargement  of  a  specimen  which  is  imbedded  obliquely,  or  in  a  direc- 
tion as  if  the  theoretical  Egure  10  were  verticallj  compressed,  leaving 
DO  visible  axis.  In  Ibe  lower  half  of  tbe  specimen,  tbe  fossil  bas  bees 
teparaled  in  the  opposite  slat;  laminie,  leaving  only  the  imprcssioD  of  that 
side,  which  also  shows  do  axis.  In  the  upper  half  of  the  aptcimfn,  tbe  cd- 
lales  are  well  preserved,  and  on  the  left-hand  side  Ibe  aperlui'cs  are  con- 
spicuona.  Enlarged  to  three  diameters. 
It  will  bo  observed  that  the  impression  is  not  quite  in  the  same  direction 
as  Ibe  outline  in  (he  upper  portion  of  the  figure,  owing  to  the  obliquelj- 
com  pressed  folit. 

'.  A  specimen  compressed  in  the  same  mannnr  as  fig.  Si  tbe  upper  folia  have 
howcrer  been  separated,  except  the  bases  of  a  few  of  the  cellules  ia  Ihe 
upper  part  of  the  figure,  leaving  lb«  other  two  folia  Imbedded  in  the  shale, 
&nd  showing  the  bases  of  Iheic  cellules  ascending  from,  tbe  axis.  Enlarged 
to  three  diamaKra,  as  in  Gg.  6. 

1.  An  enlarged  figure  of  a  specimen  compressed  in  the  direction  first  described, 
without  any  separation  of  tbe  parls  ;  from  which  cause  there  Is  no  proper 
axis  visible.  In  tbil  condition,  the  apeclmeus  resemble  Graptotithut  folium 
Of  HUinger,  or  G.  ovaiui  of  Barrande. 

I,  An  enlargement  of  a  specimen  compressed  as  in  fig,  8,  but  with  Ihe  lelluleg 
Qlled,  and  tbe  margina  of  the  upper  two  Tolia  broken,  showing  (he  cell- 
openings.     (B  and  9  are  enlarged  to  twice  tbeir  natural  size.) 

1  of  the  form  of  P.  Uieifoliui,  showing  the  four  divisions  ;  which 
«  represented  u  out  Uicough  transversely,  exhibiting  tbe  oell-CBTitiei. 


*  These  letters  refer  to  Ibe  iltnelralive  Egnr 


BXPLANATIOKS  OP  PLATE  XVI.  oontiuued. 
FflTLLOsniPTDS  Anna,  page  124. 

.  A  apechnSD  wilh  tbe  folia  obliquely  compreaacd. 

1,  13,  14.  TudiTidiiala  abaviag  Bome  Tarielies  of  ronn,  Tbe  cpeciniens  hsre  ■!! 
been  BO  itnbediled  that  one  of  the  rolln  baa  been  torn  avtj  in  (he  9«pu*ted 
lamiTiie  of  aUaiei  leHving  an  aiia  marked  by  Ihv  bases  of  its  cellules. 

i.  Ad  enlnrgEment  of  a,  spfFimen  whicb  has  one  of  tlie  laminae  verlickUj  t 
bedded,  and  shows  the  bases  of  tbc  cells  a$  thty  recede  from  ihe  bxIb.     T 
laarkiu(;s  nl  the  sides  are  from  the  impressiona  of  the  folia,  except  a  small 
fragment  of  one  remaining  on  the  left-hanfl  jide  of  the  figure. 

I.  An  enUrgcmenl  from  a  specimen  where  the  Ino  lateral  folia  remain,  ihowing 
Ihe   buses  of  Ibe  cells  of  the   folium  which  hag   been   broken  off,  in 
separated  lamlnie  of  slate.     The  surface  is  diatinctlj  itrialed. 


PaTLLOaBATTITB 


page  lis. 


Fig.  11,  A  small  and  campatatirelj  wldo  specimen,  with  a  dlBtinet  Untu  axis,  bot 

without  evidence  of  cellules. 

"     tS.  A  more  elougnte  specimen,  with  distinct  axis,  wiih  a  darker  line  in  the  em 

"     IS,  'JO,  21.  Varieties  of  form  and  proportion.     The  specimen  fig.  11  U  ths  largMt 

obserTed. 

This  species  is  placed  noder  Phylla^raplvi  from  lie  limltarlty  in  fbm  to 
olherg  of  Ihe  eeniis,  nllhough  evidence  of  ibt  qiiadruiils  division  tuu  ttU 
been  established.  The  want  of  paTnlleliam  of  the  margins,  and  the  sub- 
elliptical  form  would,  I  conceire,  be  BulGcieot  to  remove  it  from  the  genu 
Diplograptui. 

OnAPTOLtTniT)  BiQBBTi,  page  86. 

Figs.  33,  23,  and  H  illnetrate  a  common  condition  of  tbis  species,  where  two  of  tl 
divisions  show   the  lateral   facca,   while   tlie    non-celtull(brous   sdgs  of  a 
third  division  is  seen  l.vinK   nearlj  verUcalij'  iu  relation  lo  theM.    V 
fourth  diTiaian  has  been  broken  off  in  the  separated  film  of  slate. 

3S.  A  Bpcciinea  showing  tlie  lateral  faces  of  two  divisions.  Betonr  ihue,  [a  Ikl 
shale,  are  seen  the  nan'Ccltilllferous  edges  of  the  two  other  divisions. 

30  and  30  show  a  still  closer  arrangement  of  the  parts,  and  the  oonUgulty  of 
the  □on-cellulif^ronB  edges  si  the  apices,  which  are  loarcel;  perceptibly 
separated  in  Ihe  shale. 

3S.  An  individual  where  the  apices  of  the  divisions  are  In  contact,  either  oonjolatd, 
or  accidentalljr  en  placed,  with  a  narrow  space  in  the  centre.  In  obtonl* 
SpecinieDB  It  it  dilScult  lo  separate  sucb  forml  from  Phylio^rapiut. 

37,  An  individual  where   the  divisioas  are  eqaaltjr  spreading;  one  of  lli«iB  pi^ 

serving  only  (he  base  of  theatipe. 

38.  The  sam*  eolargad. 


EXPLANATIONS  OP  PLATE  XVIL 

DBirDBOGBAPTUB  VLixuosDBi  page  127. 

Pig.  1.  A  small  frond  of  the  natural  size. 
2.  A  part  of  a  larger  frond. 

Dbnobogbaptub  DiYBBGBNSy  page  129. 

Pigs.  3y  4.  A  specimen  of  natural  size,  and  an  enlargement  of  the  same. 

Dbnobogbaptub  BTBiATUSy  page  129. 

Pig.  5.  A  fragment  of  a  frond,  preserving  the  bases  of  some  of  the  branches. 
''    6.  A  portion  of  the  non-celluliferoos  surface  enlarged. 

Denduooraptus  krectcs,  page  130. 
Fig.  7.  The  principal  stipe,  and  bases  of  some  of  the  branches,  of  the  natural  size. 

Dexduograptus  fruticosus,  page  131. 

Fig.  8.  A  frond  which  is  apparently  nearly  entire. 
"     9.  A  more  ditfuse  form  of  the  same  species,  with  some  of  the  branches  broken  off. 


EXPLANATIONS  OP  PLATE  XVIIL 

DvNDROORAPTUB?  (Galloobaptub?)  ditfusus,  page  132. 

Fig.  1.  A  portion  of  a  broken  frond  from  near  tlie  base.    Tlie  test  is  removed  in  some 

parts,  showing  celluliferous  markings. 
"    2.  A  fragment  of  another  specimen  with  similar  cell-markings. 
**    3.  An  enlargement,  showing  the  cell-apertares.    The  specimens  are  extremelj 

compressed. 

Gallogbaftub  ■LiOANBy  page  134. 

Pig.  4.    A   fragment  which   is    more   lax    and   spreading,   with    shorter    branchlets 

than  the  ordinary  specimens,  but  having  similar  stria^,  and  a  similar  arrange- 
ment of  cellules. 

Denduograptus  gracilis,  page  132. 

Fig.  6.  Two  of  the  larger  branches  with  their  sub-diTisions,  of  the  natural  size. 

*    6.  An  enlargement  from  one  of  the  branchlets,  showing  the  striate  surface   and 
the  deep  indentation  of  the  cellules. 
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BXPLANATIONS  OF  PLATE  XIX. 

OiLLoauAFm  ■LseAHB,  page  134. 

Fig.  1.  A  fhigment  of  a  frond|  natural  size. 

''  2.  A  nearly  entire  flabelliform  frond.  The  two  shaded  lines  running  nearlj  rer- 
tieallj  through  the  figure,  are  due  to  faults  or  slips  in  the  slate,  causing  a 
slight  OTerlapping  of  the  laminae,  and  an  interraption  of  the  continuitj  of 
the  frond. 

"    3.  An  enlargement,  showing  the  lateral  connection  of  the  branches  at  irregular 

interrals. 
<*    4.  A  fhrther  enlargement  of  the  non-celluliferons  side  of  a  bifurcating  branchlet, 
showing  the  stria^d  snrfSftce  and  a  semi-articnlate  stmctnre. 

Galloobaptds  Saltsbi,  page  135. 

Figs.  5,  6.  Fragments  of  two  distinct  fronds  ;  one  showing  the  celluliferous  side,  and 

the  other  the  non-celluliferous  side. 

"  7.  An  enlargement  from  the  non-celhiliferous  side,  showing  a  few  transverse  dis- 
sepiments at  irregiihir  intervals.  The  figure  has  the  same  degree  of 
enlargement  as  fig.  3  of  C  dedans. 

"    8.  A  farther  enlargement  of  a  bifurcating  branchlet,  showing  the  cell-apertures. 


^»e  ir^.w  r^.,|[ 


EXPLANATIONS  OP  PLATE  XX. 

DiOTTomuEi.  iBBBOULABUi  page  136. 

Fig.  1.  A  fragment  Arom  near  the  base  of  a  frond. 
«    2.  A  fragment  from  the  oater  portion  of  the  frond. 

DiCTTOHixA  BOBUBTA,  page  137. 

Figs.  3,  4.  Fragments  of  two  difiierent  fronds.  In  some  parts  of  the  specimen  fig.  3,  and 
in  all  of  fig.  4,  the  branches  are  extremely  flattened  and  attenuate. 

DiCTTONIMA  QUADRANOULABIB,  page  138. 

Fig.  5.  A  fragment  of  a  frond,  of  the  natural  size. 

DlCTYONF.MA    MUUHAYI,  pagC  138. 

Figs.  6,  7.  Fragments  of  two  fronds  ;  the  figures  of  the  natural  size. 


EXPLANATIONS  OF  PLATB  XXI. 

Ptxlooraptds  plumosub,  page  140. 

Fig.  1.  A  fragment  which  is  three  times  branched. 
"    2.  A  slender  simple  branch. 
"    3.  An  enlargement  from  the  specimen  fig.  1. 

"    4.  A  farther  enlargement  of  a  portion  of  the  same ;  some  of  the  branches  showing 
markings  like  cell-apertures. 

Ptiloobaptub  GinriTziAHus,  page  140. 

Fig.  6.  A  branching  fragment  showing  the  cellnliferons  side. 
"    6.  A  fragment  which  is  irregalarly  branched,  showing  the  non-cellnliferous  side. 

"     7.  A  single  branchlet  of  the  same  species. 

"     8.  An  enlargement  from  fig.  5,  showing  the  cell-apertures. 

Thamnograptcs  Anna,  page  141. 
Fig.  9.  A  fragment  of  the  species,  of  the  natural  size. 
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OsE  of  the  subjects  comprehended  in  the  recommendation  of  the 
Select  Committee  appointed  by  the  House  of  Assembly,  on  the 
Geological  Survey,  in  1854,  was  the  publication  of  figures  and 
descriptions  illustrative  of  such  new  organic  forma  as  might  be 
obtained  in  the  progress  of  the  investigation.  In  compliance  with 
tiiis  recommendation,  it  was  determined  that  the  publication  should 
be  made  in  parts  or  decades,  after  the  mode  adopted  by  the 
Geological  Survey  of  the  United  Kingdom,  each  part  to  consist 
of  about  ten  plates,  with  appropriate  descriptive  text,  and  to 
comprehend  one  or  more  genera  or  groups  of  allied  fossils,  or  the 
description  of  several  species,  for  the  illustration  of  some  special 
point  in  geology. 

The  first  part  or  decade  was  confided  for  deacnption,  in  18S5,  to 
Mr.  J.  W.  Salter,  one  of  the  Palfeontologists  of  the  Geological 
Survey  of  the  United  Kingdom.  This  comprehends  different  genera 
aad  species  from  one  locality.  Of  these  several  arc  new,  while 
others  are  more  perfect  forma  of  species  already  partially  described  ; 
and  the  general  object  is  to  exhibit  a  commingling  of  forms  here- 
tofore supposed  to  belong  to  distinct  epochs.  The  plates  of  this 
decade  are  the  work  of  Mr.  W.  Sowerby,  from  drawings  by 
Mr.  R.  C  Bone.  The  engravings  are  on  steel ;  nine  of  the  plates 
are  finished,  and  it  is  expected  the  tenth  will  be  completed  in  a 
short  time. 

The  socon<l  decade  was  undertaken  also  in  1855,  by  Mr.  James 
Hall  of  Albany,  so  justly  celebrated  for  his  works  on  the  Palroon- 
toiogy  of  New  York.  It  will  comprehend  the  description  of  a 
Urge  number  of  remarkable  new  forms  of  Graptotii/iia  and  allied 
from    the   Hudson    River  group.     The  drawings  are   by 


vi.  PRKFACH. 

Mr.  F.  B.  Meek,  Six  plates  have  heen  engraved  on  steel 
Mr.  J.  E.  Gavit,  and  ten  more  plates  are  in  the  engraver's  handii 
The  number  of  species  will  probably  be  twenty-four,  of  whifl 
Mr.  Hall  has  already  given  a  description  in  the  Report  of  Progre 
for  the  year  1857. 

On  the  appointment  of  Mr.  E.  Billings  as  Palfeontologist  of  t 
Survey,  in  1856,  bis  first  duty  was  to  effect  nn  arrangement  of  the 
Museum.    This  being  accomplished,  he  devoted  his  attention  to  a 
third  decade.     Thin  comprehends  all  the  Cystidc-c  and  Star-fi 
as  well  a3  all  the  Entomostraca,  of  the  collection.     With  the  viev( 
of  obtaining  the  plates  necessary  for  the  illustration  of  these, 
Billings,  in  the  month  of  February  last,  carried  bis  fossils  to  Londtn 
Finding  that  considerable  delay  was  likely  to  attend  the  publicatii 
of  the  decade  should  he  illustrate  it   by  engravings  on  steel, 
determined   to   have  recourse  to   lithography.      Although   mtDnfl 
detail   cutmot   he    so  finely  given  by    this  mode,  nor  so  large   i 
edition  be  obtained,  it  is  yet  perfectly  suitable  for  all   practid 
purposes.      It   is  occasionally  used   for   the   fossils  of  the  Britii 
Survey,  and  very  generally  for  the  illustration  of  the  best  pal 
tological  works  on  the  continent  of  Europe.     The  twelve  platt 
which  illustrate  the  third  decade  are  the  work  of  several  well-kno* 
artists,  who  have  all  their  respective  merits.     One  of  the  plates  i 
by  Mr.  R.  C.  Bone,  two  of  them  by  Mr.  J.  Dinkle,  four  by  '. 
TuHen  West,  three  by  Mr.  H.  S.  Smith,  one  by  Mr.  W.  Sowerl 
and  one  by  Mr.  Q.  West.     Of  the  descriptive  part,  the  Cyi«tid< 
and  Star-lishcs  are  by  Mr.  E.  Billings;  the  genus  Cyclocyetoides  by" 
Mr.  Salter  mid  Mr.  Billings;   aud  the  Entomostraca  by  Mr.  T.  R. 
Jones,  awistant-secretary  of  the  Geological  Society  of  London,  who_ 
is  considered  the  best  authority  on  this  particular  family  of  animal 
and  had  previously  described  a  large  number  of  the  Canadian  specif* 

While  Mr,  Billings  was  attending  to  the  progress  of  his  dec 
in  London,  it  appeared  doubtful  which  of  the  three  that  were  i 
hand  would  be  first  ready  for  publication.  He,  in  consequend 
caused  to  bo  registered  on  the  plates,  as  the  number  of  the  det 
the  figure  which  indicates  the  order  b  which  it  wa«  commci 
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It  therefore  appears  as  the  third  decade,  but  being  the  first  ready, 
and  the  subject  quite  distinct  from  those  of  the  other  two,  no 
hesitation  is  experienced  in  placing  it  first  before  the  public. 

Mr.  H.  S.  Smith,  who,  as  already  stated,  supplied  three  of  the 
plates,  has  been  induced  to  come  out  to  Canada  with  the  design  of 
devoting  his  attention  to  the  representation  of  the  fossils  of  the 
Provincial  collection ;  and  it  will  therefore  in  future  be  unnecessary 
to  go  out  of  the  country  for  the  illustration  of  them,  unless  it  be  to 
procure  the  aid  of  the  best  authority  on  some  special  subject. 

Of  the  third  decade  an  edition  of  2000  copies  is  issued.  Of  these 
600  copies  are  reserved  for  the  members  of  the  Legislature;  and 
it  is  intended  to  fix  upon  the  remainder  a  moderate  price,  and 
dispose  of  them  to  the  public  through  some  respectable  bookseller. 
By  this  means  it  is  hoped  that  they  will  fall  into  the  hands  of  those 
who  will  really  appreciate  them.  The  same  course  will  be  pursued 
in  respect  to  the  first  and  second  decades,  when  they  are  ready. 

A  fourth  decade  is  now  in  hand  which  will  illustrate  the  Crinoids 
of  the  collection. 

W.  E.  LOGAN. 

Montrwl,  80(h  June.  1868. 
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CANADIAN  ORGANIC  REMAINS. 


Oh    the    Cystideje   cf  the.  Lower    SUurian    Jtocks  of  Canada.       By 
E.  BiLLINQS.  F.G.S. 


OEOLOaiCAL  POSITION,   8TKUCTUBE   AND   CLASSIFICATION. 

I.    Introductory  Observations. 

As  aeyeral  elaborate  and  beautifully  illustrated  raemoira  upon  the 
.structure  and  affinities  of  the  Cystideffi  have  appeared  during  the 
l&st  few  years,  it  would  be  superBuous,  on  the  present  occasiou, 
to  enter  upon  a  re-examination  of  the  subject,  were  this  decade 
designed  to  circulate  only  among  scientitic  men,  for  whom  it  would 
be  suflicient  to  give  uothlng  mcti^  than  the  most  concise  technical 
descriptions  of  the  species.  But  being  intended  also  for  the  use 
of  the  students  of  Canadian  geology — whose  number  is  rapidly 
increasing  throughout  the  Province — it  appears  necessary  to  com- 
mence with  a  general  summary  of  what  has  been  ascertained  up 
to  the  present  time  concerning  the  zoological  characters  and  distri- 
btttioQ  iu  time  and  space  of  this  somewhat  extraordinary  group  of 
extinct  organisms.  By  this  course  it  is  hoped  that,  while  the 
foreign  geologist  will  receive  all  the  intimation  he  desires  of  what 
we  are  doing,  the  growth  of  science  in  our  own  country  will  also 
be  promoted. 

The  Cystideee  were  a  race  of  small  marine  animals,  which 
flourished  vigorously  during  the  Silurian  period,  hut  totally  disap- 
peared before  the  commencement  of  the  Carboniferous  era.  They 
were  closely  allied  to  that  interesting  family,  the  lily  encrinites, 
or  Crinoida,  and,  like  them,  entirely  covered,  as  with  a  coat  of  mail, 
by  a  dermal  or  external  skeleton  of  thin  calcareous  plates,  which 
were  sometimes  richly  ornamented  with  radiating  ridges  or  atri«. 
Attached  to  the  lower  extremity  of  the  body  waa  a  short  Hoxihle 
atalk,  usually  called  the  column,  that  served  to  anchor  the  animal 
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securely  to  one  spot  on  the  bottom  of  the  ocean  throughout  lifen 
and  ut  the  opposite,  or  upper  end,  a  set  of  arms,  which,  ta  additiosM 
to  their  other  functions,  may  have  aaaiated  in  the  collection  of  foofl 
\>y  exciting  currents  of  water  towards  the  mouth.  This  latttdfl 
organ  was  a  circular  ur  oval  aperture,  situated  in  the  side,  belo^fl 
or  near  the  summit,  and  in  some  species  must  have  been  alto  thfl 
passage  through  which  such  mutter  as  could  not  be  digested  wafl 
thrown  out.  The  young  were  developed  from  eggs,  which  wer^f 
there  is  good  reason  to  believe,  generated  in  the  grooves  of  H^M 
arms  or  pinnula;,  where,  as  has  been  ascertained  by  actual  observ^l 
tion,  the  organs  of  reproduction  are  situated  in  the  Criooids  tbl^| 
exist  in  sotae  of  the  seas  of  the  present  time.  ■ 

Conceniing  the  food,  habits,  or  other  particulars  of  the  natur^H 
history  of  the  Cystidese,  we  can  never  hope  to  acquire  any  gredH 
amount  of  information,  as  the  race  wholly  perished  many  age-s  agflfl 
and  the  only  evidences  we   have   of  its   existence  arc,  with   few 
exceptions,  very  unperfect  skeletons,  which  exhibit  nothing  except 
the  structure  of  the  external  hard  parts.     It  is  only  probable  tliat 
their  nourishment  was  derived  from  minute  particles  of  animal  qfl 
vegetable  matter  dilfused  through  the  waters  in  which  they  live^| 
The  structure  and  position  of  the  mouth  arc  such,  that  they  coutH 
not  have   been   highly  carnivoroju,  while   their  nearly  sedenta^H 
condition  would  altogether  preclude  the  capture  of  any  prey  exce^| 
such  us  might  flout  by  chance  within  their  reach.     Animals  root«H 
to  the  ground  like  a  plant  would  fare  ill  were  they  organised  fH 
support  life  hy  the  predacious  mode  only.  H 

The  fossil  remains  of  the  Cystidese  consist  for  the  greater  part  ^| 
mere  fragments  of  the  plates  and  columns;  but  these,  in  cert^H 
localities,  occur  in  such  jirodigious  abundance,  that  they  constitu^f 
the  principal  portion  of  strata  of  rock  several  feet  in  thickaeta 
Of  many  of  the  species  specimens  of  the  bodies  are  cxccediog^H 
rare,  and  when  these  are  discovered  they  are  usually  mora  or  la4| 
crushed  and  distorted.  While  the  fossil  Corals,  Brachiopods  anfl 
Qaiiteropods  may  be  collected  in  hundreds,  few  cabinets  can  bowB 
of  half-a-dozen  good  Cystideans,  even  in  those  countries  wbcflfl 
whole  formations  of  rock  are  composed  of  the  exnvife  of  thii  rte^l 

With  respect  to  their  distribution  in  time,  thoy  have  been  diij 
covered  in  Bohemia,  by  M.  Barrande,  in  beds  which  lie  in  the  veffl 
bottom  of  the  oldest  rocks  containing  traces  of  animal  lifei  aofl 
thenH'ore,  according  to  iho  present  state  of  our  knowledge  of  thj 
primeval  fauna,  they  were  among  the  first  living  things  that  majB 
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their  appearaDce  upon  tlie  surfuet*  of  this  ploufit.  The  Lower 
Silurian  formation,  in  the  aeveral  countries  where  it  has  been  most 
studied,  has  at  its  base  a  great  thickness  of  stratitit'il  rocks  whicji 
are  altogether  without  fossils — ixt  least  none  have  been  discovered 
in  them  up  to  tlifi  present  time.  Then  follows  in  conformable 
BUccc«>«ion  a  soriea  in  whidi  orgihiic  remains  do  occur,  but  not  in 
any  Rrcat  abundance.  This  is  the  lower  half  of  the  fosRiliferoils 
portion  of  the  Lower  Silurian.  In  Great  Britain  these  strata  are 
thfi  Liugula  Flags  of  Sir  Roderick  Murchison  ;  in  Bohemia  the 
Primordial  Zone  of  Barrande  ;  and  in  Norway  and  Sweden  the 
Alum  Slates,  or  Regions  A  and  B,  of  M.  Angelin,  the  leading 
paliEontologist  of  that  country.  In  America  they  have  not  been 
diRtinctly  recognized,  although  it  is  doubtfully  antiuipnted  that  the 
Potsdam  sandstone  and  the  lowest  sandstones  of  the  western  states 
may  be  of  the  same  age.  It  is  more  probable  that  some  of  the 
ancient  schists  in  the  eastern  states,  where  a  large  trilobite  of  the 
genus  ParmUvidai  has  been  found,  are  of  the  age  of  this  "  primordial 
zone  of  life."  In  whatever  way  this  point  may  be  decided 
hereafter,  it  is  only  in  Bohemia  that  Cystidea:  have  been  found  so 
low  down  in  the  geological  series.  Four  species  have  there  been 
discovered,  together  with  twenty  seven  gpeciee  of  Trilobites.  one 
Bmchiopod  (OrtkU  Romingeri,  Barrande),  and  one  Pteropod  (Pvgi- 
wiadut  j/rimua,  Barrande),  but  no  Crinoids. 

In  Scandinavia  the  Primoniial  Zone  has  not  yet  yielded  truces 
of  cither  Crinoids  or  Cystidcie,  but  seventy-one  species  of  trilobiU's, 
and  eight  Brachiopods  of  the  genera  Lhigula,  Orbicula,  OithU  and 
Atrypa,  have  been  discovered,  with  one  or  two  graptolitea  and  a 
small  orth 000 rati te,  neiir  the  top.* 

In  England  the  Lingula  Flags,  which  are  regarded  as  the 
equivalents  of  the  Bohemian  and  Scandinavian  deposits,  have 
rumished  a  very  similar  fauna  of  trilobites  and  rare  molluBca,  with 
one  or  two  graptolitcs ;  but  up  to  this  date  only  a  fragment  of  a 
crinoidal  column  ami  no  Cystideans,  It  is  also  to  be  observed, 
that  in  none  of  these  countries  have  any  corals  been  detected  in 
these  lowest  fossiliferous  strata. 

In  the  upper  half  of  the  Lower  Silurian,  organic  remains  become 
exceedingly  abundant,  and  it  is  in  this  part  of  the  geological  series 
that  the  CystideGe  attain  their  greatest  development,  both  in  the 
Dtunbers  of  the  species  and  of  the  individuals.      This  deposit  is 
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n)pr<.>spQtod  in  Engliind  by  the  Llaodeilo  and  B&Ia  or  Curadoc 
groups  of  MurcbUoD ;  in  Bohemia  by  the  stage  D,  coDtamiag  the 
"second  fauna"  of  Barrande;  in  Scandinavia  and  Hiissia  by  the 
Regions  BC,  C  and  D  of  Angelin,  and  the  "Pleta"  or  Orthoceratite 
limestone ;  and  in  Canada  by  all  the  groups  from  the  base  of  the 
Caltriierous  Sandrock  up  to  the  top  of  the  Hudson  River  group. 

While  these  rocks  were  slowly  being  deposited,  the  Cystidese 
lit4-mlly  covered  the  bottom  of  the  ocean  in  dense  swarms  in  certain 
localities  which  were  favorable  to  their  existence,  one  generation 
growing  upon  the  remains  of  another,  until  thick  beds  were  formed. 
In  Russia,  Norway  and  Sweden,  Sir  Roderick  Murchisoa'  discovered 
them  in  the  Pleta  limestone,  which  appears  to  be  of  the  age  of  the 
Cbazy,  Birdseye,  Biack  River  and  Trenton  limestones,  packed  together 
like  "bunches  of  enormous  grapes;"  and  in  Bohemia  M.  Barrande 
has  found  them  equally  abuuduot.  He  mys  that  the  Cdnoids  and 
Star-fisbes  have  left  only  insignificant  traces,  but  the  Cystideaj  form 
entire  beds  of  from  one  to  two  yarda  in  thickness-t 

III  Canada  they  make  their  appearance  rarely  in  the  Calciferous 
Sandrock,  but  in  the  Chazy  and  Trenton  their  remains  are  more 
common,  consisting  however  mostly  of  the  detached  platea  packed 
together  in  thick  strata.  They  are  not  very  generally  distributedt 
bnt  confined  to  certain  localities.  Throughout  extensive  regions 
occu|)ieiI  by  these  formations  siinrci.'ly  a  vestige  of  a  Cystidean  is  to 
be  founil;  but  in  other  places,  such  as  the  neighbourhoods  of  the 
citii'S  of  J[outrcal  and  Ottawa,  they  are  exceedingly  plentiful. 
Everywiicre  however  good  specimens  are  rare. 

M.  Barratide,  in  comparing  the  Kiiropeau  rocks  of  this  age, 
observes,  that  in  Bohemia  the  Cystidean  zone  occurs  about  the 
centre  of  his  stage  of  Quartzites  D,  which  would  be  also  the 
equivalent  of  Angelin's  group  C.  In  ELigland  the  corresponding 
level  would  be  about  the  Bala  Uuiestoue,  where  the  principal  masses 
of  Cyatiile;e  are  found.  The  abundance  of  their  remains  in  the 
Cliazy  a[id  Trenton  of  Canada  conliruis  tlie  views  of  M,  Burraode, 
and  at  the  same  time  tends  to  shew  that  these  two  American 
formations  should  be  paralleled  with  the  Bala  rather  than  with  the 
Ll;Lniii;ilo,  This  question  liowevcr  cannot  be  deuideJ  without 
uKire  piM-fi'i't  lisfs  of  fossils  than  can  be  at  present  procured. 

The  nurnbiT  of  species  of  Cystideae  that  occur  in  this  zone  are  as 
tollows,  so  far  as  I  can  ascertain,  in  these  countries  respectively  : — 

*  Oiinloinr  0^  Riuiia  and  tbe  Ural  MauaUins ;   by  Sir  R.  I.  UurcbUon,  page  38. 
t  SfitAms  SiluriCD  du  cciiln  da  1b  BoUme;   par  U.  Joacbini  BarrBudo,  pag*  68. 
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BetjidiDBTlK  and  RdbsU* 

Great  Britamj 

ItohemJA,  ubout 

.Vc-w  York 


In  coniiequence  of  the  imperfectiou  of  the  specimpus  and  some 
confiieioi]  in  the  deecriptions  of  different  authors,  the  iibove  numbers 
may  not  be  exactly  correct ;  but  from  what  I  have  seen  it  appears 
to  me  that  there  are  more  than  sixty  species,  <Ie3cribe(i  and  unde- 
scribod,  belonging  to  this  period. 

In  the  Upper  Silurian  tbere  are  in  Great  Britain  nine  Bpecies, 
and  in  Canada  and  New  York  about  the  same  number,  but  none  in 
either  Bohemia  or  Scandinavia  hare  yet  been  made  public. 

According  to  the  present  state  of  our  knowledge,  then,  in  the 
lower  half  of  the  Lower  Silurian  there  are  four  species,  in  the 
upper  half  sixty-three,  and  in  the  Upper  Siluriun  eighteen. 

Very  little  dependaoce  however  can  he  placed  upon  numerical 
comparisons,  such  as  the  above,  in  dealing  with  questions  relating 
to  the  Cyatideaa  or  Crinoidese,  for  the  reason  that  new  discovcriee 
are  every  year  being  made  which  very  materially  change  the  aspect 
of  these  computations.  For  instance,  six  years  ago  only  eleven 
Crinoids,  one  Cystidean,  and  one  Star-fish,  were  known  in  the 
Lower  Silurian  of  New  York  and  Canada,  but  in  the  collection  of 
the  Geological  Survey  of  Canada  there  are  now  twenty-one  spocies 
of  Cystideans,  about  fifty  Crinoids,  and  ten  Star-fishes,  or  in  all 
^ghty-one  species  of  Echinodermata  from  this  formation  instead  of 
thirteen. 

In  the  Devonian  formation  several  forms  reeerabling  Cystideap 
hare  been  referred  to  that  group  of  organisms ;  but  it  remains  slill 
to  be  shewn  that  they  are  true  Cystideans,  The  weight  of  the 
evidence  tends  to  aliew  that  the  race  was  ushered  in  with  the  first 
Kving  inhabitantd  of  the  deep — attained  its  greatest  development 
in  the  latter  portion  of  the  Lower  Silurian  era,  and  died  out  about 
the  time  of  the  commencement  of  tbe  Devonian.  Of  its  associates 
in  the  Primordial  Zone,  the  Brachiopoda,  Pteropoda  and  Bryozoa 
remain  to  the  present  day.     The  trilobites  held  their  posaessiou  of 


■  Bmnn's  Imlci  Palicaiitolof^ftus.     Zweitc  AbthcUong,  p.  ISI. 

t  On  llic  Britisti  CjBlJdjai,  by  Prof.  E.  Forbes.     Mamolrs  of  the  Oeologicdl  Snrvtj 
}f  0ml  Uiiuin,  vol.  11.  put  2,  p.  483  et  «ei(. 
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existence  until  tbe  Carboiiiieroua  period,  and  the  graptolitca  duap- 
peared  early  in  the  Upper  Silurian.  With  the  exception  then  of 
the  grnptolili's,  the  Cystideie  were  the  first  race  that  became  extinct. 

il.     Tin:  General  Farm  and  Ezlerval  Skeleton  ofUit  Cystidea. 

In  form  the  Cystideas  were  either  globular,  oval,  pyriforra,  e«nical. 
or  sub-cylindrical,  aud  their  dimensioos  seldom  more  than  one  inch 
and  a-balf  or  two  inches  in  length  and  breadth.  They  were  protected 
by  an  ext«ruat  skeleton  composed  of  flat  polygonal  calcareous  plates, 
which  were  so  accurately  fitted  together  that  they  encloeed,  with  the 
exception  of  the  anna  and  column,  the  whole  of  the  animal  almost  aa 
complclcly  as  aa  egg  is  contained  io  its  shell.  In  aome  of  the  species 
the  plates  were  neither  limited  as  to  their  number,  nor  arranged 
according  to  any  definite  order,  aud  in  these,  as  the  body  increased 
in  size,  the  corresponding  enlargement  of  the  skeleton  was  eflccted 
both  by  the  growth  of  tbe  older  plates  and  the  introduction  of  new 
ones  between  them.  In  many  species  the  number  of  the  plates 
and  plan  of  arrangement  remained  constant  throughout  the  life  of 
the  animal,  tbe  shell  being  enlarged  by  tbe  continual  growth  of 
the  original  plates  and  without  the  addition  of  new  ones.  In  others, 
such  as  the  species  of  the  genua  Plnironjsiites,  both  of  these  modes  of 
increase  prevailed,  the  dorsal  side  having  the  number  and  arraTigonicnt 
definite  and.  the  ventral  iridefiiiite.  The  growth  of  the  individual 
plates  appears  to  have  been  by  the  assiniiliition  of  fresh  particles  of 
matter  tliroughout  the  whole  mass,  instead  of  by  additions  to  the  edges. 

III.    Tk<:  Mouth,  Amhdaa-at  Ori/ice  and  Anus. 

In  the  Cystideie  we  find  two  and  in  some  species  three  principal 
apertures  through  which  the  more  important  functions  of  the  animal 
economy  were  exercised.     These  are  : — 

1.  The  mouth, — A  large  orifice  situated  on  one  side,  usually  about 
the  middle  of  the  body,  but  sometimes  near  either  the  base  or  the 
a]>ex.  In  many  species  it  was  provided  with  a  valvular  apparatus, 
by  which  it  was  opened  or  closed;  in  others  no  such  ]>rovision 
existed,  or  at  least  it  has  not  been  preserved  in  the  fossil  state. 
It  is  quite  probable  that  in  most  of  the  speeies  this  orifice  Bubser\'ed 
the  double  function  of  a  buccal  and  an  anal  aperture. 

2.  The  amhuli.i€riii  orifice. — This  opening  is  always  situated  in  or 
near  the  centre  of  the  upper  part  of  the  body,  and  in  the  central 
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point  between  the  bases  of  the  arms  when  these  are  present. 
^  Throiigb  it  the  vesBela  of  the  aquiferous  system  and  of  the  organs 
of  roprodiiction,  which  were  situated  in  the  grooves  of  the  anos, 
communicated  with  the  interior.  There  can  be  little  doubt  also 
that  the  nervous  Qlaments,  if  the  Cystideae  possessed  any,  gained 
occesa  to  Uie  arms  through  this  passage. 

Coiicerniag  the  functions  of  these  two  apertures  much  difl'ercnce 
of  opinion  has  existed  amongst  the  best  naturalists,  some  regarding 
the  large  opening  in  the  side  as  an  ovariali  orifice,  others  believing 
it  to  be  the  mouth.  Since  the  discovery  recently  made  of  the 
ambulocral  orifices  of  the  true  Orinoidesc  and  also  of  the  arms  of  the 
Cyatideae,  it  appears  to  be  quite  certain  that  the  latter  opinion  is 
the  correct  one.  I  shall  notice  this  subject  more'at  length  in  the 
next  section. 

8.  The  anva, — In  some  species  there  is  a  third  small  aperture, 
which  is  always  situated  near  the  apex.  It  is  usually  minute  and  in 
certain  genera  has  not  yet  been  observed.  This  orifice  is  designated 
the  anus  by  most  authors,  a  view  of  its  characters  somewhat  sup- 
ported by  the  fact  that  we  know  of  no  other  function  that  can  be 
assigned  to  it.  In  the  species  which  were  not  provided  with  this 
opeamg,  the  excrements  were  ejected  through  the  mouth,  as  in 
thoBe  Scar-fishes  that  have  no  anus. 

IV.    The  Anns,  Amhulacral  Grooves  and  Pliaiula. 

The  arms  of  the  Cystideie  only  differ  from  those  of  the  true 
CrinoidciB  in  the  position  which  their  bases  occupy  in  the  skeleton, 
and  in  the  general  inferiority  of  their  development.  The  structure 
of  the  arms  is  essentially  the  same  in  the  two  groups,  but  in  none 
of  the  Cystidefe  do  we  find  them  of  a  very  high  degree  of  perfection. 
I  propose  to  arrange  them  in  the  following  order: — 

1.  CjratideEB  in  which  the  body  of  the  arm  was  not  developed,  but 
only  the  grooves  and  pinnuIfB.  The  following  species  are  examples: 
Cryptocriaia  cerasus  (von  Buch),  which  in  the  specimens  I  have 
observed,  has  fourteen  small  plates  arranged  in  a  circle  around 
the  amhulacral  orifice.  Each  one  of  these  exhibits  upon  its  surface 
a  small  irregular  scar,  which  marks  the  position  of  the  attachment 
of  a  single  pinnula.  N'o  grooves  are  visible,  but  it  is  quite  evident 
that  this  species  had  no  true  arms. 

In  Eckino-eiicrin'Ue»  anguhsut  (Pander),  there  were  five  or  six 
pinnnlffi,  vdth  their  corresponding  grooves. 
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In  the  genus  Ghjptotjikantes  (MoUer),  represented  by  the  i 
Spfueronites  Levchtenhergii  (Volborth),  very  slightly  impressed  groon 
radiate  from  the  ambulacral  orifice  and  ramify  over  the  surface  l 
the  body.     At  the  end  of  each  braacb  the  place  of  the  attachment  Q 
a  pinuula  is  seen.     Upon  the  closest  examination  of  good  spccimeal 
I  hjive  been  unable  to  detect  any  indication  that  these  grooves  wei 
occupied  by  an  arm  tbat  was  bent  backward  upon  the  body  aa  in  the 
genera  Apiucyitite-i  (Forbes),  and  CaHocyHtUs  (Hall).     It  is  also  qnite 
clear  that  the  pinnulce  were  not  seated  upon  arms  of  this  kind,  bat 
immediately  upon  the  surface  of  the  plate.     The  grooves  are  i 
excavated  but  impressed  ;  they  appear  as  if  they  had  been  formed  t 
several  6ne  threads  lying  on  the  surface,  while  the  platea  were  t 
soft  to  sustain  their  weight.     In  this  species  the  pinnulae  were  dista 
from  each  other  aud  scattered  over  the  greater  part  of  the  body. 
C.  aroim  they  formed  a  circle  around  and  quite  close  to  the  orifi) 
and  in  E.  angulotai  they  were  also  conhned  to  the  apex,  but  aota 
what  scattered      According  to  my  views  we  have  in  these  forms  t 
lowest  and  most  rudimentary  condition  of  the  radii  yet  seen  in  any 
Criooidene  or  Cystideie.      The  ambulacral  vessels  issued  from  the 
interior  through  the  orifice,  and  having  nothing  to  support  themi 
crept  along  the  surface,  sending  out  branches  to  those  points  wh( 
the   pinnulai  arose.     The  main  trunk  of  the  arm,  or  that  whi 
bears  the  piniiulre  in  the  Crinoids,  was  totally  absent :  it  was  n 
developed.     There  is  nothing  but  the  grooves  and  the  pionulK  I 
indicate  the  existence  of  an  ambulacral  system. 

2.  CystideiB  in  which  the  arms  were  developed,  hut  bent  \ 
ward  and  attached  to  the  body.    In  these  we  perceive  a  atructii 
oue  stage  more  perfect  than  in  the  several  species  just  noticed, 
arms  o(  Aplocyttitea  penlrematoiilcs  (Forhcs),  Callocystitei  Jewetlii  {] 
and  GlyploajstilM  mu!n(ionu,  are  all  constructed  upon  the  aamo  t 
They  originate  in  the  apex  of  the  fossil,  where  their  bases  i 
crowded  together  hito  a  narrow  space,  in  the  centre  of  which  ii 
ambulacral  orifice.     They  are  composed  of  double  series  of  flat  pla 
which  alternate  with  each  other,  and  liave  the  usual  grooves  o 
Crinoids  along  their  centres.     On  each  side  of  the  groove  is  a  n 
pinnula}.     From  the  main  groove  smaller  ones  branch  out  to  I 
base  of  each  pinnnla.     The  whole  structure  i«  exactly  that  of  t 
arms  of  the  true  Crinoidcie,  but  not  so  perfectly  devcloiwd. 
arms  of  all  the  Crinoids  have  sufficient  strengUi  to  stand  erect,  li 
thejie  Cyatiden!  it  appears  to  have  been  otherwise,  and  conse()iieut 
we  fiml  them  not  free  and  supporting  themselves,  but  lying  i 
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leDglli  uj>oa  the  surface  of  the  body.  Iq  AmijgdaJocyuitti  jUncoli) 
and  tlie  two  species  of  Maloct/st'ues,  tbe  arms  arc  ulso  recumbent, 
bat  their  position  is  somewbat  different.  The  grooves  are  not  in 
Uie  centre  of  the  upper  surface  of  the  aiins,  but  upon  one  side,  nnti 
there  ia  but  one  row  of  pimiulie.  These  characters  arc  not  the 
results  of  a  different  structure,  but  are  occasioned  by  the  curious 
position  of  the  arms,  which  do  not  rest  with  their  backs  in  contact 
with  tbe  surface,  but  with  one  of  their  sides  undermost. 

3.  Cyaiidcie  with  free  arms. — The  only  species  known  is  Comaro- 
ci/ftitcx  punctaiiis  (Hillings),  which  has  not  only  the  free  arms  but  also 
the  pinnuliE  of  a  true  Crinoi*!.  It  ia  probable  that  some  of  the  small 
Cystideans  described  by  Professor  Forbes,  in  the  "  Memoirs  of  the 
Qeologica!  Survey  of  Great  Britain,"  belong  to  this  group.  The  four 
little  prominences  on  the  top  of  Caryocysiues  munitus  appear  to  be  the 
remains  of  aims  which  were  frt-e,  and  of  a  large  size  in  proportion 
to  the  magnitude  of  tbe  body.  The  genus  Flcurocystiiei  bus  two 
appendages  which  are  more  of  the  nature  of  pinnulae  than  arms. 
They  are  composed  of  a  donblt;  serii:rs  of  joints,  and  have  the  grooves 
bordered  by  small  marginal  plates.  In  this  respect  they  exactly 
resemble  the  pitinuhc  oi  Pentacnnua  capiit-Medusa  as  figured  by  Miller. 
Although  in  the  descriptions  of  the  species  I  have  called  them  arms, 
I  hta  not  at  all  satisfied  that  They  are  entitled  to  be  so  designated. 

Tbe  distribution  of  the  arms  of  the  Cystideie  above  given  into 
three  kinds,  is  not  intended  as  a  classiUcation  of  the  species  into 
group*.  On  the  contrary,  we  find  that  widely  dilTercnt  genera,  such 
as  Midocijititci  and  AinocijuUts,  have  recumbent  arms,  and  others 
equally  far  apart,  such  as  Echmo-eiicriniies  and  Gbjplosphariiei,  with 
pinoulte  only,  while  Comaroajs/itct,  which  agrees  with  the  Sphrrronitct 
in  the  numerous  plates  of  the  body,  has  the  arms  free.  Even  in 
the  same  genus  we  have  two  of  tliose  degrees  of  development,  for 
Gtt/ptocyilitea  L-jgani  has  only  pimiuliF,  hut  G.  mtdlrponis  has  both 
recumbent  arms  and  piunulse.  It  is  quite  clear  therefore  that  such 
characters  are  not  often  of  more  than  mere  specific  importance  in 
classification. 

V.    The  Cdijclne  Pores  or  Fctl'ninfed  Wionibs. 

Many  of  the  Cystidc-e  were  also  provided  with  a  peculiar  system, 
eonvisting  of  pores  wliich  penetrated  through  the  plates  of  the  body, 
Uld  probably  served  as  media  of  communication  between  the  interior 
and  exterior,  although  the  precise  nature  of  their  functions  has  not 
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yi*t  Ix'Lii  ascurtaiiR'd.  The  form  and  distribution  of  th€*e  por 
vary  greatly,  but  certain  groups  of  species,  closely  related  by  oth 
characters,  have  them  arranged  after  a  plan  common  to  themaelv* 
and  not  fouud  iu  the  spociee  of  other  groups.  Thus  the  gene 
Priivna/itircs  (Forbes),  Pscadocrinilei  (Forbes),  Aploajjtkei  (Forba 
and  Lrjxiilucnnitca  (Conrad),  belong  to  a  group  charactori»>d  by 
skeleton  composed  of  a  small  number  of  plates,  about  twenty,  wbi 
are  arranged  in  four  series.  All  these  have  three  pectinated  rboml 
one  situated  at  the  base  and  two  near  the  Apex.  Echiito-enenni 
(Meyer)  and  Ghjpt'Hryflitcs  have  the  same  number  of  plates,  b 
the  rhombs,  although  the  same  in  general  structure,  are  arrang 
in  a  manner  somewhat  different  from  the  others :  Echino-rnrriiii 
having  two  rhombs  at  the  base  and  one  in  the  upper  part  of  t 
body,  while  Glijjilocijstile»  bas  from  ten  to  thirteen  rhombs  ;  but  h 
of  these,  in  G.  muhiporui  and  also  G.  Forhcsi,  are  situated  at  t 
base  of  the  dorsal  side,  in  a  position  exactly  like  that  of  the  two 
basal  rhombs  of  Echino-encrinites.  In  those  genera  with  the  skeleton 
composed  of  an  indeliDite  number  of  plates,  the' pores  arc  circul 
and  not  clefts  of  considerable  length,  as  in  the  others.  It  appi 
therefore  that  good  characters  for  classifying  tbe  species  of 
Cystideee  into  groups  can  be  derived  from  the  form  and  armngemi 
of  these  organs,  and  accordingly  a  clusaiQcation  upon  this  principle 
has  been  proposed  by  Professor  J.  Mflller  of  Berlin.  The  outlines 
of  his  system  will  be  given  hereafter. 
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VI.   The  Column. 

The  stem,  stalk  or  column  of  tbe  Cystlde^  is  usually  short  add 
tapering  from  the  body  downwards.     In  other  respects  it  is  the  a 
iu  structure  as  the  coinums  of  the  ordinary  Crinoidcse.     The  m<ri 
remarkable  form  is  the  column  of  Lqinilorrinite*  gebkardii  {Com 
from  the  Lower  Helderbirg  rocks  of  the  United  States.     Itdiffi 
from   all   others   known    in   having  a  large   portion   of  the  low 
cxti'cmity  composed  of  a  single  long  spindle-«baped  joint. 


8BCTI0N  H. 


OH   TttB   AMBCt.ACRAI.  OKIFICKS  OF  THE   CVSTIDEf    AKD   CBIXOIDBA 

If  it  were  possible  to  procure  a  Cystidean  with  all  the  internal 
And  external  organs  perfectly  preserved,  it  might  be  easy  to  dete 


minft  accumfely  thi;  functions  of  the  «everal  orifices  tliat  have 
Oceasioned  so  much  iliBCussion  among  Th<>  eminent  aatiirftlists  and 
palaeontologists  who  have  written  upon  ihe  structure  and  nfiinities 
of  these  fossils.  It  is  not  however  probable  that  a  ainglt;  specimen 
retaining  evpn  a  veatige  of  the  soft  parts  will  ever  be  discoTered. 
and  we  are  compelled  therefore  to  content  ourselves  with  the  nest 
best  method  of  conducting  the  investifpition.  The  only  course  is 
to  proccifd  by  examining  and  comparing  tiie  offices  of  the  anibnlacral 
grooves  and  apertures  of.eome  of  the  existing  species  of  Echinoder- 
tnata  which  have  been  dissected  hy  observers  of  good  authority. 
In  pursuance  of  this  plan,  I  shall  here  notice  briefly  such  points  in 
the  organization  of  the  Star-fishea  and  recent  Crinoids,  qs  appear  to 
have  a  direct  bearing  upon  the  subject. 

I.  Ambulacra  of'  l/ie  Slar-Jisbis. 

The  Star-fishes  are  not  closely  related  to  eitlier  the  Crinoidese  or 
the  Cystidero  in  the  structure  of  their  skeletons,  but  they  present 
tiie  most  perfect  examples  of  Echinoderms  with  all  the  aujbulacral 
vobscIh  locutcd  in  grooves  upon  the  outside.  The  mouth  is  situated 
in  the  centre  of  the  under-side  of  the  body,  and  the  ambulacra 
consist  of  a  set  of  deep  furrows  which  radiate  therefrom  to  the  outer 
extremities  of  the  rays.  They  contain  the  following  organs,  all  of 
which  communicate  with  the  interior  by  passing  inward  through 
the  mouth. 

Ist.  The  aquiferoui  canah,  consisting  of  a  set  of  long  tubular 
vesHets  extending  the  whole  length  of  the  furrows  and  entering  the 
mouth.  They  are  attached  to,  or  originate  in,  another  vessel,  which 
forms  a  ring  around  the  mouth,  inside  of  the  body.  Connected  with 
these  vessels,  and  situated  in  the  grooves,  are  tvfo  or  four  rows  of 
suctorial  feet,  the  whole  constituting  the  moat  extraordinary  ejrstem 
of  locomotion  known. 

8d.  TAf  n*n«»  of  the  amhnhtcra.  These  are  also  connected  with  a 
ring  around  the  oesophagus,  and  pass  out  from  the  interior  through 
the  mouth.  The  main  trunks  lie  along  the  bottoms  of  the  ainbula- 
cral  grooves,  and  send  out  branches  to  the  suctorial  feet, 

3d.  The  h!oiid-ve»stU,  which  also  proceed  from  circular  canals  in 
the  interior,  and  reach  the  ambulacra  through  the  mouth. 

The  aquiferous  canals  and  suctorial  feet,  with  their  nerves  and 
blood-vessels,  constitute  the  ambulacral  system  of  the  Star-tishes ; 
and  aa  all  the  organs  are  situated  on  the  outside  of  the  animal,  and 
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communicate  with  the  interior  through  the  mouth,  oue  of  the 
functions  of  the  aperture  is  that  of  an  ambulacral  orifice.  Id  tboite 
species  without  an  anus,  the  ova  and  excrements  are  extruded 
through  the  oral  opcuing.  Iii  many  which  have  an  auua  there  are 
several  seta  of  genital  pores  for  the  production  of  the  eggs. 

The  following  then  are  the  apertures  which  in  the  Star-fish  with- 
out an  auus  are  all  combined  in  one : — 

1.  The  mouth.  |      3.  The  ovarian  apertures. 

2.  The  anus.  I     4.  The  ambulacral  orifice. 

In  those  with  an  anus  and  genital  pores,  the  mouth  has  of  course 
but  two  functions. 

II.    Recent   Crinordi. 

la  the  recent  species  of  Crinoids,  such  ua  Penlacrinua  caput- Medium, 
and  the  several  species  of  the  genus  Comafuln,  the  ambulacral 
grooves  radiate  from  the  mouth  and  are  continued  along  the  ventral 
sidos  of  the  arms  to  their  cstremities.  At  first  there  are  five  only, 
hut  these  divide  into  ten  before  reaching  the  margin,  in  order  to 
furnieh  a  groove  for  each  of  tlie  ten  arms  (see  fig.  1).  The  grooves 
;tlBo  send  off  slender  branches  to  the  pinnulte,  and  they  are  all 
provided  with  suctorial  feet,  ambulacral  canals,  nerves  aud  blood- 
vessels, as  in  the  Star-fishes.  Tlie  young  liowever  do  not  escape 
through  the  mouth,  but  the  ova  are  developed  beneath  the  soft  skin 
in  the  grooves  on  the  ventral  side  of  the  pinnuUe,  and  when  the 
proper  time  arrives  are  set  free.  The  vessels  of  the  arms  all  enter 
tiirough  the  mouth,  and  as  tliere  is  always  a  distinct  anus,  it  follows 
that  this  aperture  has  two  functions. 
}ai.  It  is  the  mouth. 
3rf.    It  is  the  ambulacral  orifice. 

Sd.  It  must  also,  to  some  extent,  he  regarded  as  an  ovarian 
iil>crlnre,  because  in  all  animals  there  nnist  exist  a  cuimection  of 
some  kind  between  the  reproductive  and  nutritive  systems.  It  has 
been  demonstrated  by  Mr.  J.  V.  Thompson  of  Cork  (see  Edinburgh 
New  Philosophical  Journal,  1S:3(»),  that  the  ova,  as  above  mentioned, 
are  generat(;d  in  the  arms  and  pmnuht  outside  of  the  body ;  and 
as  there  is  no  other  aperture  for  that  purpose,  then  it  must  follow 
that  whatever  may  be  the  vessels  by  which  a  communication  is 
elTected  between  the  ovaries  and  the  interior,  they  can  only  pass 
through  the  mouth.    For  the  same  reason,  the  ambulacral  orifices 


STflCCTURE  OF  TCE  CVSTIDEjE, 

!ne  palieozoic  Criiioids  (to  lio  meDtioned  in  tlie  next  paragrapb) 
partake  also  of  tbt;  ntititre  of  ovarian  or  gmltal  aperture*. 

The  structure  of  tlie  Star-fishea  and  recent  Cnnoida  only  agrees  in 
these  respects:  tliivt  both  groups  have  the  ambulacra  outside  of  the 
body,  and  the  ainbulacral  orifice  and  mouth  combined  in  a  single 
ming. 

III.    T/ic  Paheo^oic  Cruwid:: 

I  at  least  a  great  many  species  of  the  palaeoaoic  Crinoida  we 
find  an  arrangement  so  different,  that  it  almost  justifies  their 
separation  into  a  division  distinct  from  the  recent  forma.  The 
structure  of  the  arms  is  precisely  the  same,  and  there  is  not  the 
least  doubt  that  their  functions  were  also  to  support  the  ambulacra 
and  reproductive  organs,  as  iu  Fcnlacnnm  and  Cimaiula.  In  the 
ventral  surftice  however,  or  iu  the  cireular  space  surrounded  by 
the  arms,  there  is  only  one  large  opening,  but  no  grooves  radiating 
from  it  to  those  of  the  arms.  To  shew  more  clearly  the  difference 
between  the  recent  and  extinct  species  in  this  respect,  I  have 
constructed  the  following  diagrams  : — 


Rcesnt  Crinoid. 


Fig,  3,    P.1, 


inre  1  is  a  diagram  of  the  ventral  surface  of  a  recent  Crinoid 

^tSlfl  mouth,  m,   situated   in    the  ceutre,  and   the  ainbulacral 

f  gnoves  radiating   from   it    to  the  arms.     Tho  anus,  a.  is  situated 

betweei)  the  centre  and  the  margin,  and  in  some  of  the  species  of 

the  genus  ComaUtla  it  forms  a  tubular  projection  of  several   lines  in 

length. 

Figure  2  is  an   ideal   representation   of  the  ventral  region  of  a 
~  SOzoic  Crinoid,  with  only  one  opening,  m  a,  but  with  no  grooves 
r  from  it  to  the  arms. 
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All  pul'Tontologists  are  agreed  that  this  single  aperttin9,^^^^H 
in  all  the  ancient  Crinoideie,  is  both  tlic  mouth  and  the  antifl 
It  is  BO iiH' times  Bituated  in  the  centre,  equidistaiit  from  the  basifl 
of  the  arnis;  sometimes  between  the  centre  and  the  margin;  sdH 
in  a  few  species,  Buch  as  in  Cari/ocriniis  wnatv$  (Say),  it  ia  placoH 
at  the  edge  of  the  cup,  between  the  bnaea  of  two  of  thw  annfl 
It  is  often  level  with  the  surface,  but  in  many  species  it  18  ^| 
the  top  of  a  long  tube,  the  so-called  proboscia,  which  is  frequentlfl 
longer  tlian  the  iimis,  and  projects  above  their  eictremities  wli^| 
they  are  erect.  The  ambulacral  grooves  however  are  only  foui^| 
in  the  arms.  They  arc  not  continued  along  the  surface  of  t)^| 
body  to  the  mouth,  ns  in  the  Htar-fishes  and  recent  Crinoida;  uifl 
unless,  therefore,  there  bo  some  other  provision  made  for  tbefl 
oiltrtince,  it  is  difBcult  to  see  how  the  ambulacral  canals,  nerVflfl 
and  blood-vessels  could  curnmiinicate  with  the  interior.  In  tholH 
species  with  the  mouth  not  elevated  they  might  find  their  way  Moafl 
the  surface,  but  it  is  improbable  tliat  they  could  do  so  witbo^| 
leaving  some  trace  of  their  passage ;  and  tu  Crinoida  with  ^| 
proboscis  it  appears  impossible  that  this  course  could  be  followifl 
at  alt.  Provided  therefore  the  usual  description  of  tho  palffiOZOu^ 
Criuoids  he  correct,  i,  e.,  that  they  liave  only  one  aperture,  then 
their  ambulacral  system  must  have  been  totally  disconnected  from 
the  interior  of  the  animal — a  supposition  that  would  be  contrarj"  to 
all  the  analogies  fumtshcd  by  the  structure  of  the  other  groups  ^fl 
the  Echinodermata.  fl 

I  have  long  been  of  opinion,  that  at  the  bases  of  the  arms  of  tl^| 
extinct  species  there  were  special  apertures  provided  for  the  poeaotfl 
of  the  ambnlacr&l  vessels,  but  the  evidence  in  my  possession  did  o^l 
appear  suHicient  of  itself  to  u'arrant  the  publication  of  such  a  viewH 
liaviiig  hiid  however,  within  the  last  few  months,  opportunities  <fl 
studying  a  large  number  of  specimens  in  the  collections  of  KuglaaH 
uiid  France,  I  am  now  tiatisfied  that  there  can  be  no  doubt  abo^| 
the  matter.  It  is  quite  certain,  that  a.  great  many  of  the  0ltin^| 
Criuoids  had  cither  Cve,  ten,  twenty,  or  more  of  these  opcDin^H 
und  that  through  ihem  the  vessels  of  the  ambulacra  parsed  (ro^| 
the  grooves  of  the  arms  directly  into  the  visceral  cavity.  Whi^| 
examining  the  magnificent  collection  of  the  Geological  Survey  ^M 
the  United  Kingdntn  I  found  many  species  which  exhibit  these  BpelH 
tiires  in  a  most  perfect  state  of  preservation  ;  und  upon  consultii^H 
Mr.  Thomas  A.  Huxley,  F.IC.S.,  who  is  profoundly  ucquaiutftd  wH^| 
the  deCuilM  of  the  structure  of  all  the  orders  of  the  KchinoilerroBl^l 
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1  to  find  that  he  liaJ  already  arrived  at  the  same 
results,  and  had  it  in  view  to  prepare  a  paper  upon  the  subject  for 
the  "Transactions  of  the  Geological  Society."  Upon  my  intbrmiiig 
him  however  that  I  was  also  about  to  publish  the  same  discovery  in 
this  decade,  he  in  the  most  liberal  manner  made  over  his  materials 
to  me,  and  1  am  tlma  enabled  to  give  a  figure  of  Actinocrinus  rvgosus, 
which  shews  the  course  of  the  ambulacra  under  the  ventral  surface. 

The  prmcipal  difficulty  in  proving  the  existence  of  these  orifices 
is  to  fiud  specimens  so  little  mutilated  at  the  base  of  the  arms  a;s  to 
exhibit  the  apertures  with  their  margins  uninjured.  Hundreds  of 
examples  occur  with  large,  irregular  openings,  but  as  the  edges  are 
fractured  all  around  it  is  impossible  to  say  whether  or  not  there  were 
originally  any  natural  apertures.  It  is  only  in  individuals  which 
have  been  well  preserved,  and  carefully  collected  and  cleancdt  that 
the  facts  cjLn  be  clearly  observed.  In  some  of  the  species  the 
apertures  arc  exceedingly  small,  and  bo  filled  with  crystalline  matter 
that  they  can  only  be  seen  very  indistinctly.  In  Caryocr'mtu  nniatiu 
(Say),  for  instance,  there  are  certainly  indications  of  the  existence  of 
minute  apertures,  yet  in  the  best  specimens  I  have  seen  it  would  be 
hazantous  to  assert  it  positively.  In  all  the  species  of  lUiodocrinia, 
Actinocrinm  and  Phitycrlmis,  the  apertures  are  in  general  large  and 
eauly  observt-d.  Most  of  the  Lower  Silurian  specimens  are  in  such 
a  condition  that  nothing  can  be  determined  with  certainty  concerning 
any  of  the  orifices.  In  one  species  from  the  Chazy  and  two  from 
the  Trenton  limestone,  all  of  the  genus  Hybocrinui,  I  have  however 
ascertained  their  existence. 

The  foUnwiug  are  some  of  the  species  in  which  I  have  seen  clearly 
that  these  apertures  actually  do  penetrate  through  into  the  interior 
of  the  visceral  cavity : — 

1.  Eucahjplocrinm  decorua  (Phillips). — In  this  remarkable  Crinoid 
the  arras  are  always  found  closed  into  the  niche-like  divisions  of  the 
proboscis  and  ventral  portion  of  the  cup.  It  is  one  of  those  species 
whose  structure  renders  a  passage  for  the  ambulacral  canals  through 
the  mouth  almost  impossible,  as  the  orifice  is  situated  in  the  apex  of 
a  tube  that  projects  above  the  extremities  of  the  arms.  In  order  to 
enter  the  body  in  that  direction,  the  vessels,  after  descending  the 
groove  on  the  inside  of  the  arm,  could  only  proceed  by  climbing  the 
outside  of  the  proboscis,  by  which  course  the  projecting  knob  of 
platen  at  the  top  would  have  to  bo  surmounted.  A  more  iDConvc- 
I  'Jligpt  route  could  scarcely  be  imagined,  and  we  find  that  nulure 
■ovided  a  much  shorter  one.     While  collecting  fossils  in  the 
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Niagara  limestone  last  year,  I  prociiri?(I  at  Tliorold,  near  the  Wetland 
Canal,  a.  specimen  wbicb  bad  been  S'llit  in  two  from  tbo  apex 
downward,  I  found  only  a  portion  of  one  of  the  halves.  The 
cavity  of  the  body  and  proboscis  bad  been  filled  with  sonic  soft 
matenal,  which,  upon  exposure  to  the  weather,  had  totally  diaafi- 
peored,  thus  exposing  the  structure  of  the  inside  of  the  cup  as 
distinctly  as  could  be  desired. 


I 


There  are  two  oriRces  at  th-  base  of  each  arm,  and  consequently 
twenty  in  all,  as  this  species  lius  ten  arms.  Tlie  specimen  only 
retains  six.  They  are  of  an  oval  sliaju',  ahunt  one  line  in  length 
and  one-third  of  a  line  in  greutt'st  width.  Kach  pair  is  separated  by 
a  small  elongated  ridge-like  plate  or  process,  wliicli  cannot  be  seen 
on  the  outside  of  the  cu[>.  All  tlie  irjter-radials  which  are  situated 
in  the  same  level  with  tlie  apiTCiiri's  have  at  each  of  their  upper 
angles  a  sharp  process,  which  projects  inwards  about  half-a-line. 
(In  fii;ui-e  3,  if  the  dotted  hue  from  the  letter  <i  were  continued,  il 
would  cross  the  centres  of  the  apiTtures  and  inlcr-radials  here  referred 
to.)  The  processes  are  above  the  line,  and  cannot  he  shewn  by 
wood-Pi igravini;.  The  small  plates  which  separate  the  two  pores 
of  each  pair  of  the  orifices  have  also  each  a  similar  process,  between 
whicli  and  the  process  of  the  contiguous  inicr-radial  theve  is  a  very 
na;  riiw  passage  from  the  orifice  upwards  ;  and  it  is  possible  that  the 
amliiilaeial  canals  took  an  ascemliug  course  hy  this  route  after 
gaining  the  interior.  Upon  suidi  points  however  of  the  internal 
sirucCme  of  the  Crinoids,  all  that  eaii  be  olViTi'd  perhaps  for  an  age 
yet  to  come  must  he  merely  conji'ctnral.  The  main  fact  proved  by 
this  specinieii  is  the  existence  of  the  auibulacral  orifices  at  the  base 
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I  arms,  and  that  consequently  it  waa  not  necessary  for  the 
vessels  to  climb  the  proboscis  in  order  to  reach  the  interior. 


Fig.  4 
Fig.  B 


Side  viow  of  a  IVngmcnl  of  H.  priitinai. 
rbe  s&ioe,  Been  from  Aborc,  ghening  Ibe  coatinn&tion  of 
the  ambulncrnl  gruovcs  of  the  arms  ialo  the  interior. 


2.  Hybocrinui  priitnias,  H.  coukus,  and  II.  tumidat,  {Billings,)  have 
five  ambulacral  orifices  each,  and  thuy  are  formed  according  to  a 
plan  which  wil!  be  found  somewhat  common  among  the  species  of 
those  genera  which  have  short  cup-shaped  or  round  bodies,  such  as 
Cyathocrimii,  Poterwcrlnug,  Dtndrocrinus  and  others.  The  first  radial 
plate  has  a  projection  of  the  central  portion  of  the  upper  margin, 
which  folds  round  and  makes  a  conspicuous  rounded  channel  which 
desceuds  along  the  inside  of  the  plate  to  the  interior.  The  upper 
edge  has  a  horse-shoe  form,  corresponding  exactly  to  the  fiiBt  joint 
of  the  ann  which  is  seated  upon  it.  These  species  shew  that 
generally  the  notches  which  we  see  in  tlie  detached  first  radial 
plates  of  so  many  others  are  only  continuations  of  the  grooves  of 
the  arms  into  the  interior. 

3.  Hhodocrijius  btn-aa  (Phillips). — Good  specimens  of  this  species 
exhibit  very  distinctly  ten  ambulacral  openings.  Thoy  penetrate  into 
the  interior  at  about  one-bnlftlie  height  of  the  body,  and  their  margins 
are  formed  on  the  lower  sides  by  a  semi-circular  notch  in  the  upper 
edge  of  the  second  plate  of  each  of  the  secondary  rays,  and  on  the 
apper  by  several  of  the  small  abdominal  plates.  In  no  other 
species  is  there  more  unequivocal  evidence  of  the  cxisteuce  of  these 
openings,  but  they  are  accompanied  by  a  structure  which  seems  to 
indicate  two  sets  of  arms  placed  ore  above  the  other.  Beneath  the 
orifices  there  are  two  articular  surfaces,  which  mark  the  bases  of 
two  amis  ;  and  above  each  pair  of  the  orifices  there  is  a  projection, 
which  also  much  resembles  the  base  of  one  or  two  more  arms. 
They  are  v»>ry  (icciiralely  figured  in  Phillips'  "  Geology  of  Y nrkshire," 
vol.  ii.  pi.  V.  figs.  23,  24,  2-5.  I  sliall  introduce  one  of  these  figures 
here,  id  order  to  sht-w  their  peculiar  structure  : — 
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I-  6.     One  of  ihe  rays  of  iUoJocrisai  buna  (PliUlijja). 


In  this  figure  r,  r,  r,  are  the  three  primary  radlals; 
aecondarieB;  a,  o,  the  ambulacral  orifices;  6,  the  five  basal  [ilutfll 
i,  two  of  the  suh-radiala ;  and  a,  what  appears  to  be  the  plat 
pair  of  arms.  In  some  of  tlie  spocitncus  this  feature  ia  exhibit^ 
80  prominently  that  it  strongly  impresses  the  observer  with  the  id< 
of  two  tiers  of  bi'achial  appendages.  It  may  be  however  that  thfll 
were  projecting  from  this  part  of  the  vault  a  set  of  large  spiel 
oorrespondiiig  in  numbers  with  the  arms,  Rhoilocnnaa  diBera  in  i 
respect  from  TkysoTwcrinux  (Halt),  provided  we  atill  depend  ; 
generic  characters  altogether  on  the  structure  of  Ihe  cup  below  ti 
point  where  the  arms  become  free.  But  if  the  form  of  the  vaq 
be  taken  into  account*  then  the  English  geuus  is  difl'ereut  from  ^ 
American. 

The  vault  in  R.  buna  rises  above  the  ambulacral  orifices,  and  \ 
fact  projects  a  little  outwanl  over  them,  so  that  they  penetrate  i 
the  aide  of  the   cup,  below  the  margin,  instead  of  being   pU 
immediately   above   and   inside    of  the   margin,  which,   fro 
position  of  the  arms,  must  be  their  place  in  Thyiaaacrinus. 

4.  Actinocrinui  rugosut. — For  the  structure  of  this  tote 
species  I  am  indebted  to  Mr.  Huxley,  and  tlie  figures  given  in  \ 
following  page  were  drawn  from  a  specimen  in  hia  possession. 

In  this  species  the  plates  are  very  thick,  and  the  ventral  i 
riaos  dome^shaped  above  the  point  of  attachaient  of  the  i 
that  the  ambulacral  orifices  are  rather  nearer  the  bottom  t 
top  of  the  body.  The  proboscis  is  exceiitric,  largo,  and  not  perj 
dicular,  but  projecting  obli(|uely,  so  that  when  the  arms  were  cloi 
its  apex  probably  was  thrust  out  between  two  of  them  on  one  B 
The  month  appears  \a  have  been  closed  by  u  tiupiber  of  email  pli| 
which  were  no  doubt  so  connected  by  an  extensible  B 
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to  permit  of  a  consideiable  amount  of  dilation.  The  ainbulacral 
orifices  are  ten  iu  nuuiber,  and  ent«r  the  cup  at  the  base  of  the  arms. 
They  do  not  however  ironiediately  penetrate  into  the  cavity  of  the 
body,  but  ascend  towards  the  top  of  the  ventral  elevation  by  five 
tunnel-Iike  paesageB,  which  lie  under  the  external  plates  and  extend 
nearly  to  the  apex  of  the  dome.  These  passages  are  floored  by  a 
series  of  plates,  which  form  an  elongated  arch  under  them.  They  do 
not  roach  the  centre  at  the  summit,  but  are  discontinued  at  about 
two-thirds  the  distance  from  tlie  base  of  the  arms. 


Fig.l 


A  flpecimen  oT,S.  rugoiui,  shewing  the  coarse 
cliannela  from  the  oriGces  toirards  the  aim 
plateg  hare  been  removed,  leaving  the  floi 
visible.  Tliey  lerminate  below  the  sura 
indicBled  b?  the  lines  diTerging  from  a. 

View  of  the  opposite  side  of  the  aiinie  apecime 


of  the  unbnlacrid 


I  of  the  chuinels 
it,  at   tbe   poinlj 


In  order  to  ascertain  whether  these  tubes  might  exist  in  other 
individuals,  I  procured  several  other  specimens  from  the  dealers  in 
fossils  and,  upon  removing  the  outer  plates,  found  the  same  structure 
in  all.  Upon  grinding  down  the  summit  of  one  of  these,  I  find  that 
the  tubes  do  not  reach  the  top  of  the  vault,  but  terminate  at  a  short 
distance  below. 


se 
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Figure  9  is  a  view  of  a  section  made  traiiaversely  through  1 
upper  half  of  the  ventral  dome  of  a  specimen.  The  unshaded  bon 
shews  the  great  thickness  of  the  plates  of  the  vault.  Tiie  tubes  • 
visceral  cavity  are  filled  with  soft  light-brown  rock,  m  is  the  iH' 
which  is  cut  through ;  at  1  is  a  tube,  the  floor  of  which  lias  thi 
out  so,  that  it  already  communicates  with  the  visceral  cavity; 
another,  with  the  floor  remaining;  3  and  4  are  in  commuiiicatiou 
with  the  interior,  although  in  consequence  of  the  truncation  being 
a  little  oblique,  they  are  exposed  at  a  lower  level  than  the  othcre ; 
6  is  one  with  the  external  plates  removed,  leaving  the  bottom  of 
the  channel  exposed  down  to  the  arm.  The  floor  extends  upwards 
four  lines  and  a-half,  and  thins  out  just  before  it  reaches  the  level  fi" 
the  truncation. 

The  important  additional  fact  established  by  these  speciniens,  i 
first  ascertained  by  Mr.  Huxley,  is  that  at  least  in  this  speciea  { 
ambulacral  vessels,  after  entering  the  body,  turn  upwards  tow 
the  centre  of  the  summit. 


Fig.  10. 


Fig.  11. 


6.  Aetiiwcrinv*  itcUoru  (DoKouinck)  has  twenty  ambulacral  o 
which  enter  the  body  from  the  second  or  third  plates  of  tbu  tert 
rays.    The  ventral  dome  is  very  large,  and  at  its  base  1 
projecting  lobes,  in  each  of  which  are  four  of  the  orifices.    Figi 
represents  one  of  the  lobes  of  a  specimen  in  my  [lOsscssioD. 
of  the  orifices  (fig.  10)  is  perfect,  and  shews  that  the  margin  of  I 
upper  half  is  formed  of  five  small  plates,  while  the  lower  siile  fl 
in  the  excavation  in  the  tertiary  radial  plate.     This  excavatii 
simply  the  ambulacral  groove,  which  is  here  continued  i 
body.     Fig.  11  is  an  enlarged  view  of  miothcr  orifice.     A  f 
of  till-  vault-  (if  this  species,  which  is  empty,  exhibits  a  broad  r 
furrow,  boundwl  on  each  side  by  two  angular  ridges  running  tow 
the  summit  (fig.  19).     It  occupies  the  position  of  oni'  of  the  ii 
channels  in  A.  amphora,  and  no  doubt,  as  in  that  species,  ser 
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Conduct  the  ambulacral  canals  towards  the  Bummit  of  the  ventral 
nde. 

6.  Pmdocrinus  BayUi  (deVerneuil"),  a  species  which  occurs  in  the 
Devonian  rocks  of  Sabero,  in  Spain,  has  tea  ambulacra!  apertures 
»ery  clearly  exhibited.  The  ventral  surface  of  this  fine  epeciea 
icousists  of  uumeroua  small  plates,  the  mouth  is  excentric,  and  there 
are  ten  arms.  The  apertures  are  formed  by  a  notch  in  the  second 
plate  of  the  secondary  radials  on  one  side,  and  on  the  other  by 
several  small  ventral  plates,  as  in  Act'mocrivm  siellarU.  Good 
Bpecimena  are  in  the  collection  of  the  Geological  Survey  of  the 
United  Kingdom,  Jermyn  Street.     See  also  the  figures  given  ia  the 

ork  cited. 

Among  the  species  figured  in  various  works,  the  following  are 
some  that  shew  these  apertures  very  distinctly : — 


Dalalocriniu  lacui  (Lyon).     Side 
DiBKram  of  one  ntlhe  rays. 
View  of  the  Tentr&l  Burface. 


Dolatocrima  Uicwi  occurs  abundantly  in  the  Devonian  formation 
of  Kentucky,  and  the  above  figures  are  taken  from  the  beautifully 
illustrated  Keport  of  Mr.  Sidney  S.  Lyon,  of  the  Geological  Survey 
of  that  State,  published  in  1657.  (Plate  iv.  figs.  2,  2a,  26.)  There 
are  ten  ambulacral  orifices,  and  the  mouth  is  central,  but  there  are 
no  grooves  from  it  to  the  arms.  The  generic  figure  given  by 
Mr.  Lyon — of  which  the  above  fig.  l-l  is  a  portion — shews  all  the 
apertures.  In  the  same  plate  there  are  several  figures  of  another 
species,  Vasucrima  mhn*  (Lyon),  with  five  orifices;  but  of  these 
only  the  grooves  on  the  inner  margins  of  the  primary  radials  are 
preserved.     All    the  ventral   plates   appear   to   be   absent,   and    it 
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caunot  thus  be  aeea  whether  the  mouth  was  central,  proboscidilbm 
or  otherwise,  or  whether  the  grooves  of  the  arms  were  ood^qdI 
along  the  surface. 

Tlio  following  three  figures  are  takea  from  the  Report  of  i 
Geological  Survey  of  Miasouri,  vol.  i,  part  ii.  plate  A.  Dr.  Sfaumai 
the  PalBeontologist  of  Missouri,  in  his  descriptions  of  the  speca 
expressly  recognizes  thesi;  apertures.  lie  says  that  the  exompfe  1 
A.  ntunilia  figured  "  exhibits  twenty-one  arm-openings."  (p.  19fl 
Of  A.  Vemeuilianua  he  states  "the  vault  consists  of  Dumeroua  KtA 
pieces,  united  so  as  to  form  a  nearly  smooth  convex  surfu 
Froboscis,  sub-central.  Arm»,  unhtown;  tlie  number  of  arm-oponin 
in  the  specimens  under  examination  varies  from  fourteen  to  Gltcei 
(p.  194.)  In  the  same  plate  there  are  figured  A.  CkriMiji  (Shm 
A.  M'mmiriotsis  (Shumard),  A.  j^yrijormin  (Shumard),  and  A.  pur 
lumard),  each  of  which  exhibits  a  belt  of  ambulacral  apertures,  j 


Figure  IS.    Mtinocriiaa  rotundut  (Yandell  ■nd  Shniuftrd). 
"      IT.    MtwUKTiniii  Koniiieki  (ShamHrd)- 
"      !8.    Jclinocrinut  Vmeuiliimui  (Sbumard). 


The  above  figures  and  remarks,  if  not  sufficient  to  establish  t 
existence  of  these  orifices,  may,  it  is  hoped,  at  all  events  indicate  th| 
the  subject  is  worthy  of  investigation.     Tliere  are  many  specioB  tl 
represented  in  the  publications  of  different  writers  which  shew  t 
there  are  some  very  interesting  questions  relating  to  the  stnict 
of  the  ambulacra  of  the  Crinoida  yet  to  be  worked  out,  and  I 
probably  principles  for  both  zoological  and  geological  closaficatid 
may  be  drawn    from   this  source.     See  the  following,  in  Picl 
Traiti  de  PalamtCoUigu;  Plato  XCIX.  : — Fig.  1.  Sol<imK-riniu  a/tt 
(Uotdfnss).     Fig.  3.  S.  Jtrgrri  {Go\i(aB»).     Fig.  3.  DKomena  trnpH^ 
(Hugenow).      Fig.   8o.    Callioerinia  costaixa    (Hisingcr).      Plate  * 
Fig.  2.  Iliplocrintu  meijnliformh  (noBmer).    Fig.  3.  CiKCOcrviiu  r 
(Miillur);  and  Fig.  7.  Oattcrocoma  antlrpia  (GoldfuBs). 
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^V  rV.    Tkt  Cijtti'kre. 

Comieniing  the  functions  of  the  apertures  of  the  Cystidcce  there 
has  always  been  much  doubt;  and  in  fact,  at  the  present  moment, 
the  only  point  that  can  he  regarded  as  established  by  positive 
evidoMce  is,  that  the  apical  opening  was  the  passage  through  which 
the  vessels  of  the  ambulacra  issued  from  the  visceral  cavity^  All 
the  grooves  of  the  arras  or  pinnulfe  fake  their  departure  from  it; — 
there  are  no  other  apertures  so  situated  with  respect  to  the  brachial 
furrows  that  they  could  have  subserved  this  function,  and  therefore 
the  conclusion,  that  it  was  the  amhulacral  orifice,  eecms  as  well 
founded  as  could  be  desired.  There  is  not  the  least  proof,  except 
the  remote  analogies  furnished  by  the  Star-fishea  and  recent  Crinoida, 
that  it  was  the  mouth ;  and  in  selecting  a  name,  therefore,  the  safest 
course  is  to  be  guided  by  some  known  character,  rather  than  resort 
to  the  unknown. 

The  hirge  opening  in  the  side,  called  the  mouth  in  this  memoir, 
has  been  usually  described  as  a  genital  or  ovarian  aperture,  a  view 
first  entertained  by  the  late  Baron  Leopold  von  Buch,  and  accepted 
with  more  or  less  hesitation  by  most  authoi's  up  to  the  present  time. 
The  idea  originated  altogether  in  the  supposition  that  the  Cystideae 
were  armless,  and  consequently  that  the  ovaries  could  not  have  been 
situated  outside  of  the  body.  The  followiug  is  von  Buch's  descrip- 
tion of  the  Cyatideje  : — 

"  The  CyUidta  were  naturul  bodies  supported  on  a.  slem  or  pedicle,  which  wu 
•tUched  to  the  ^ound  ;  theii  Rurfoce,  more  or  less  gpherical,  wus  covered  bjr  a  gre»t 
Dumber  of  polyhcdrttl  [ilulea,  accuraiel;  tilted  to  one  ncother,  and  between  these  pintes 
were  etrliiia  opcoioga  necBBBiiry  for  the  peiformaoce  of  tbe  nnimal  funclioas ;  but  from 
■one  of  thm  did  'iriu  proceed  rcsenbling  thoit  of  the  Chnovitir,  The  aninai  vat 
mmpUltly  leilhout  armi. 

"Wllh  regard  to  (he  oiieoings  on  the  Hurfuce,  wc  find  in  oil  theCjatidea; :— Hi.  That 
Ul*  moulh  was  planted  in  the  cenlml  part  of  the  appec  surface,  generally  in  a  moTable 
ptoboscii  covered  with  mionto  plates.  2itd.  That  besides  this  mouth,  and  close  to  it, 
tbcri  ij  generall7,  if  not  always,  a  small  anal  orifice  penetrating  the  plaiee,  but  not 
ItMif  iiimmnded  with  any  plates  peculiar  to  ii,  3d.  That  further  towards  the  middle, 
but  atinost  iuTariablj  on  the  upper  half  of  the  bod;  on  which  the  month  is  placed, 
tlwr«  ri»6>  a  touod  or  ot«I  apertore,  cot  connected  with  the  mouth,  and  often  covered 
bjr  a  five  or  siz-aided  pj-ramid,  which  teems  to  be  composed  of  as  man;  little  valvoa. 
Thit  probabljr  forma  the  orariaa  orifice  of  the  animal. 

"These  opcninga,  with  the  eiception  of  Ibo  mouth,  are  not  found  to  exiit  when  amu 
b^iti  If  bt  dtnelojitd  from  the  upper  lurfaci ;  and  we  may  easily  underatand  this  when 
we  remember  that  in  the  latter  case  the  orarleg  are  carried  out  with  the  arma  beyona 
tb«  rim  or  the  oup-like  body,  »o  thai  a  leparalt  opening  fur  thtm  would  bt  uieUit.  In 
•11  Cj-ltidcat  the  presence  of  Uiese  oviirisn  orifices  ia  bowcTer  manifestly  esaenlial."— 
Ton  Buclt!  Vbtr  Cyilidttn,  Berlin,  1846.  Translated  in  the  Journal  of  the  Geological 
Soctet;,  May,  1849. 
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It  is  quite  clear  from  the  above  extracts  that  the  only  reason  npi 
which  von  Duch  founded  his  opinion  was,  that  the  CyHtides  I 
without  arms.     From  the  cxprosstons  in  italira,  there  can  be  littS 
doubt  ihat  if  he  had  examined  specimens  with  arms  well  prusetTM 
such  as  some  of  thosu  figured  in  this  decade,  the  idea  of  an  ovai' 
aperture  would  scarcely  have  occurred  to  him  ;   in  fact  it  would,  1 
use  his  own  words,  have  appeared  to  him  '  useless.'     Since  therefoj 
it  is  now  beyond  all  question  that  the  Cyatidcse  had  true  crinoia 
arms,  Ihe  only  reason  that  ever  suggested  to  any  one  the  tiecot 
of  a  genital  aperture  baa  no  longer  an  existence,  and  the  que^tiof 
remains  exactly  as  it  was  before  the  publication  of  bis  OKtaoir  on 
the  Cystidese. 

If  then  wi!  should  no  longer  regard  it  in  the  light  of  a  geLit^ 
opening,  the  next  question  to  be  decided  is.  What  was  its  funccioi^| 
I  believe  that  in  those  species  which  were  provided  with  an  ana^| 
it  was  tlie  mouth,  and  in  the  others  both  mouth  and  anus,  llfl 
following  are  niy  reasons : —  ^| 

1,  In  Echinotiihitrllri  avmntium,  Caryncysliles  ^rahatitm,  and  mai^| 
others,  there  is  a  well-dL'fined  anal  aperture;  and  if  the  amhiilacil^| 
orifice  wltc  also  the  month,  then  it  would  follow  that  the  latiuH 
opening  had  no  function.  The  same  would  he  true  of  th»  gens^l 
Eckitw-encriniiet,  Apioojstitcs  and  Calloajstita,  all  of  which  are  M^| 
to  exhibit  anal  pores  near  the  summit.  But  if  the  apical  opeai^| 
be  an  ambuUcral  orifice  only,  then  there  la  no  place  for  tbo  itHH^H 
but  in  the  lateral  aperture.  ^| 

2.  The  position  of  the  organ  in  question  is  not  ioconsistent  w^H 
the  idea  of  its  being  an  oral  aperture,  because  in  many  of  t^| 
Ecbinodermata  we  find  it  not  only  in  the  side  but  even  on  the  uod^l 
8urlik:c  of  the  body.  Thus  in  the  Echiuida;  the  mouth  is  in  the  utid^| 
side,  and  the  anus  either  in  the  very  highest  part  of  the  body  t)r^| 
the  side.  The  Star-fish  always  crawls  with  his  mouth  under,  ajitl^| 
do  the  Ophiura,  Euryale  and  Comatnla.  Tlic  fact  therefore  tbftt  t^| 
lateral  aperture  of  the  Cystideae  is  lower  down  than  the  auOB  ia  ^| 
proof  that  it  is  not  the  mouth,  but  directly  the  reverse,  since  i(^| 
the  natural  position  for  the  organ  in  the  chiss.  ^| 

Kven  among  the  true  Crinoida,  we  have  at  least  one  species  wi1^| 
the  mouth  in  the  side,  as  represented  by  the  following  wood-ci^l 
taken  from  the  figure  in  plate  C-  of  Pictet's  Atlas.  The  geuiu  h^l 
five  bainal  plates  and  live  radials;  the  mouth  penetrates  the  Uu;^| 
inter-radial,  and  there  appears  to  be  five  ambulacral  orifices.  Th<^| 
can  be  no  doubt  but  that  this  species  is  a  true  Crinoid,  as  the  nnH 
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origiaati'  in  the  Bidos  and  not  in  the  centre  of  the  ventral  sinf.ic 
■a  in  the  Cystidea:. 


Fig.  1!).     Eparl. 


^pilarir  (Wtrlptn  Hnd  Zcilrr), 


3.  Ill  Prntacriiiia  caput- Medvste,  thf  mouth,  ftltliongli  combin<'d 
With  the  amhiilacral  orifice,  haa  a  structure  flimilar  to  that  of  the 
OyBtide®.  This  fact  is  pointed  out  by  MM.  Koninek  and  Le  Hon  in 
their  maj^ifiGent  work  upon  the  Crinoids  of  the  Carhoniferoua  rocks 
of  Belginni.*  The  observations  were  made  upon  a  fine  Hpecirnen 
captured  by  a  fisherman  in  the  harbor  of  Moulii,  Island  of  Qamht- 
loupe,  and  sent  by  Dr.  Dnchassaing  to  M,  Miehelin.  The  followinc 
is  Duchaseiaing'a  description  of  the  mouth : — 

"The  manlli  of  the  Sacrinite  is  surrounded  by  (i»e  lips,  and  can  be  aoen  ouly  whfn 
(facH  fire  lip;  arc  opened.  It  then  anpenrs  ns  a  small  rouDd  aperture  abotit  tiro  lln^q 
in  diameter.  The  lipa  are  not  free,  and  can  be  opened  lo  llie  extent  of  about  Ihr** 
UoM.  They  am  ndhtrcTit  lo  the  five  furrowE  mh!c!i  departing  from  the  commiasiirM 
an  prolonged  to  Ibe  circnmrereace  or  the  disc.  Manlicatiou  is  effected,  not  by  Ih- 
BMatb,  bot  bj  the  lips,  Hbirh  are  armed  to  that  eObot  with  Btiinll  atifT  spinea.  Ae  i» 
DAtuUbment,  1  found  Uie  detrla  of  small  c: 


Upon  the  aboTe  extract,  MM.  Koninck  and  Le  Hon  iiiaki?  the 
(bliowing  remarks :  — 

"II  ia  pfcrhapa  well  to  obeerte  here,  thai  it  results  from  the  remarka  of  M.  Duchiu- 
Miflg  Uiat  what  he  calla  lipa  are  Teril«ble  triangular  valrea,  hard,  and  armed  ^^t 
Uieir  points  and  Internal  lurfaeea,  and  dcalgned  to  hold  and  cruab  Crustaceann  ini 
other  ftDlmaU  upon  which  the  Pmtacriiaa  appears  lo  feed. 

"  They  have  eiaotly  the  aame  form  aa  the  oasicles  which  in  the  Cjalideir  coTcr  th-- 
■perturv  which  L.  ron  Biicli  has  considered  a*  an  ovarian  orifire. 

"  W«  have  DO  doubt  lliat  the  illuatrtaus  palffionlologlst  whose  recent  death  aciencR 
deplores,  did  not  reeogniie  the  true  function  of  that  opening.  We  are  persuaded  that 
it  (erred  the  snmo  purposes  as  Ihoae  which  have  been  obseried  io  Ptnlacrmiu.  Our 
eonrictioD  is  so  much  the  mure  prnroiind  that  we  have  never  been  able  to  diacorer  apoc 
Ute  triangular  ralies  of  the  Cystideu!  the  kast  trace  of  a  perforation,  and  that  thoRp 
which  cover  the  mouth  of  Pintaerinui  offer  nothing  more, 

"It  would  be  besides  very  extraordinary  that  these  calcareous  plates  whose  poaition 
and  form  are  perfectly  identical  in  these  animals,  bclODging  to  the  aame  class,  shonld 

•  Reeherches  pnr  lea  Crinoids  du  Terrain  Carbonifere  de  la  Belgique.  Par  L.  Dj- 
Koaisck  et  □.  Le  Hon,  1844  ;   page  33  et  acq. 
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be  dMifiwd  fot  tarh  rttj  HWmmi  fwrpoMd  aa  mwii  m>1l  from  llm 
otrioiOD  ot  L.  roD  Bneb,  on  the  one  ttkud,  relmlJTt  to  the  me  of  tb»  Itiaii| 
of  tbo  Cf*liileK,  und,  nn  Uie  other,  rrom  the  direct  obaerraliaai  made  bj 

From  the  above  remark*,  it  is  evident  thst  MSf.  Kouiiick  aud  I 
Hon.  who  have  profoundly  stwdied  the  Criooidea?,  are  of  opiniou  that 
the  ovarian  pynimid  of  the  Cystideue  is  the  exuft  homoluguu  uf  the 
buccal  appaialtiH  of  Fmtacrinut,  a  view  in  thr  cotTfCtuess  uf  which  I 
ftdtirflly  concur.  The  only  difference  is  that  in  Pailacritnut  the  aiuba- 
lacral  oritic«  with  its  grooves  is  coinbiiiud  wiih  thv  muutb  and  its 
pyramid  of  vAlvcs,  while  in  the  Cystidejc  they  are  !i«-puratc.  Von 
Buch  W8«  of  the  opinion  that  the  five  valves  of  the  Cystidea;  were 
perforated  by  6ve  minute  pores  which  were  the  ovarian  pores.  The 
organ  would  then  preisciit  a  greater  resemblance  to  the  ordinary 
arrangement  of  the  reproductive  system  in  the  Kchinodermata.  In 
most  oT  the  families  of  this  class  when  the  oviiries  are  contained  in  the 
visceral  cavity,  there  are  many  of  them,  and  they  have  their  oritica 
disposed  according  to  the  radiated  division  of  the  body-  Thus  in  the 
Kchinidae  there  are  five  ovarian  pores,  sometimes  it  is  true,  reduced 
to  four  in  the  abnormal  forms;  in  the  Blastoidca  thei-e  are  five, in 
tbo  Ophiuridas  ten,  and  in  many  of  the  Star-fishes  five  or  tea.* 
It  is  thus  contrary  to  analogy  rbat  when  an  Ecliinoderm  has  the 
reproductive  system  included  in  the  cavity  of  tlio  body,  there  sbouH 
be  but  one  genital  opening. 

4.  If  we  consider  the  relative  dimensions  of  the  several  apertures, 
we  find  that  in  g<^neral  the  mouth  is  larger  than  the  anus- 
Although  in  the  fossil  Echiuida;  the  anal  aperture  often  appears 
to  be  as  large  as  tlio  oral,  yet  this  is  owing  to  the  destruction  of  s 
portion  of  it.  In  the  living  specimens  the  opening  is  covered  over 
with  the  exception  of  a  mere  pore,  white  the  mouth  is  of  a  large 
8i/.e.  In  the  Star-fi^iJies,  wherever  an  anus  exists  it  is  always  many 
times  smaller  than  tlie  mouth.  In  Glijpiocj.itili-a  multiporus  the  apical 
aperture  is  only  one-tenth  the  size  of  the  lateral  opening;  in 
Maloaj.iti[cs  Murchisnni  one-ninth  ;  in  Echino-encrinites  anguiosur  one- 
ninth  ;  in  Hcmicnumitcs  pijrifwmis  it  consists  of  a  minute  three-rayed 
fissure  (see  the  beautiful  figure  in  plate  iv.  fig.  5,  M'uUer,  Uber  dt% 
liau  ilrr  Echinoderm'-n)  ;  in  all  the  species  of  Plairocijatites,  although 
it  has  not  been  observed,  yet  the  structure  of  the  parts  proves  that 

•  See  tho  figurca  of  the  gcniul  jjoree  of  Mleracaulhion  rubtni  and  Salatler  pappotui, 
I'tate  lii.  B^lltm  dtr  Mlrriflm,  vto  Miiller  UDd  TroSPlicl. 
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it  must  be  cxoeedingly  small.  The  same  may  be  said  of  aluioM 
every  Cystidean  tliat  has  been  described  and  figured :  tUe  laternl 
aperture  is  ever  the  lai^est,  and  when  it  is  considered  that  the  ono 
iu  the  apex,  whether  it  be  the  month  or  not,  always  receives  the 
ambulacral  vessels  by  which  its  capacity  is  further  diminished,  the 
u;guinent  has  still  greater  force. 

5.  The  objection  that  it  ie  contrary  to  analogy  that  the  mouth 
of  an  Echinodcrm  shonid  be  situated  any  where  else  than  iu  the 
central  point  where  the  grooves  meet,  is  not  borne  out  by  the  facts, 
becansc  in  a  vast  number  of  species  of  Crinoidea,  the  group  most 
oeorly  related  to  Cystidea,  it  is  not  so  placed.  The  grooves  do  not 
come  near  the  mouth  in  the  palseozoic  Crinoids,  and  therefore  the 
analogy  •wholly  fails. 

6.  With  respect  to  the  bearing  of  the  arrangement  of  the 
apertures  of  the  recent  Crinoids  upon  this  question,  there  appears 
at  first  sight  to  be  some  difficulty,  as  in  these  there  are  two 
orifit^es.  one  of  which  not  only  receives  the  ambulacra,  but  is  also 
the  mouth,  while  the  other  is  said  to  be  the  anus.  If  we  were 
to  be  guided  altogether  by  this  analogy,  the  lateral  opening  of  the 
CystideiK  would  be,  at  least  in  some  species,  the  anal  aperture. 
There  is  however  a  gi-eat  difference  in  the  structure  of  the  two 
groups.  Any  one  who  will  take  the  trouble  to  examine,  the  figures 
of  the  species  given  iu  most  elementary  works,  will  see  that  the 
rays  of  Pcnta^rlnu*  captU-Meduiit  spring  from  the  very  base  of  the 
body.  The  firat  nidial  plates  of  all  the  rays  rest  upon  the  upper 
joint  of  the  column,  and  the  others  follow  iu  succession  up  the 
sides.  If  the  point  of  the  attachment  of  the  coluum  be  the  dorsal 
side,  then  the  rays  are  developed  from  the  centre  of  the  back. 
The  same  structure  occurs  in  Comatida.  But  in  the  Cystideai  it  is 
the  very  reverse :  the  rays  spring  from  the  centre  of  the  ventnil 
side.  The  whole  of  the  cup  oi  the  Crinoid  is  radiated,  but  in  the 
Cyatideau  it  presents  no  trace  of  a  radial  arrangement :  all  below 
the  apex  is  nnradiated;  the  bases  of  the  arms  are  crowded  together, 
BO  that  they  all  originate  in  a  narrow  space  upon  the  upper  side 
of  tlie  body,  where  they  surround  the  ambulacral  orifice.  The 
first  primary  radial  plates,  which  in  Pentacrmux  rest  upon  the 
column,  are  in  the  Cy8ti<le?e  transferred  to  the  opposite  pole  of 
the  body,  aud  are  there  represented  by  the  circle  of  plates  which 
surround  the  ambulacral  orifice.  This  view  «f  the  structure  of  the 
C^rstidcffi  was  first  put  forth  by  Volhorth,  and  afterwards  adopted 
by  Professor  J.  MiiUer  of  Berlin.     Neither  of  those  authors  however 
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nppear  to  have  been  aware  of  the  existence  of  special  1 
the  Criri'iifU  for  the  passage  of  the  ambulacra!  vesselB,  i 
they  still  regarded  the  apical  apertwre  as  the  mouth.    Volbortlla 

"Alt  Ibi)  Cjitido  ware,  like  Crinoids,  proTided  vrlih  krticalaUd  ■ 
•talfmrnl  U  uol  mere  lijpoifaeiii,  hat  is  tbe  remit  of  phlloMpblcal  ui<IneUo«  t 
dlatlnct  wnll-grounded  tatta,  determinud  by  obBerratioa — hy  the  actual  jins»noeaf  »t 
in  tome  ajircics,  and  the  presence  of  tentacle  fuirowa  lu  otben.  Tlie  C7«tid«i 
alM  true  CrinoHi.  Gilher  in  the  yonng  state  or  throughout  life  the;  wer 
bj  an  arliciiUled  etalk,  or  b/  a  pedicle,  either  to  the  battoiD  of  the  aca  oc 
bodiea.  Thrj'  had  articntsled  armt  wbicb,  as  in  CriDOidt«,  proceeded  from  tlio  d 
polo  of  the  euticular  ekcloton.  Dinmetricftll;  opposite  to  the  orifiop  of  Iba  pedlel( 
|dac«<t  the  buccal  orifice,  anil  general!;  cloie  to  it  a  the  gub^ccnlral  anal  oril 
The  cup  differ!  howc»er  from  that  of  the  Crinoidi,  bj  such  ■  predominaDee  « 
dorMl  Eidc  OTcr  the  rentral,  that  the  latter  a  often  reduced  to  a  mininiuro,  ct 
only  of  (lie  orifiee  of  tbe  monih,  !a  Ibat  the  arms  appear  to  be  much  nearer  Ui 
than  it  the  case  with  Crinoids." — Volborlkoa  IhiJnaiof  Cj/iliitir.  Trane,  I 
of  8t.  Peter«burgh,  184S— 6. 

ProfoMor  Mrtllfr,  whose  extraordinary  researches  in  the  dei 
iDCDt  of  the  development  of  the  recent  Echioodemiata  have  oei 
been  excelled,  says : — 

"Tlie  development  of  the  anlsmbnUcral  tide  of  the  radii  in  Crlaoidi  takea  plaet 
■tlthtr  from  Utevcryboaeof  the  ealjT,  orfrom  its  circumference,  nr  Id  tbc  DQigbborl 
i>f  the  moulb,  M  in  moat  Cyiiiiteir.  Id  the  latter  cose  the  calyx  preMnIa 
atrangcmeiit  uf  platei  from  the  base  to  tbe  immediate  neigbbothuod  of  the  noutlti 
beglna  onty  at  tlic  moutli  in  the  oral  arma,  wboae  ambulacral  groovca  boweTsi 
the  muuili,  Mad,  like  the  arlieuluted  antambulacral  aorfare  of  the  arma,  preeeot 
tfaoei  of  the  general  plan  of  the  EcbiDOilemn.  Hence  it  is  intetligible  wby,  ao  long 
tbe  Ojatideoi  were  held  to  be  armleae,  tbe  radial  arrangement  of  tbe  Bchinoderm  « 
uareeognlaed." — Ubtr  dm  Bau  dtr  Eehinodermtn,  p.  BS.  Translated  by  Ur.  □uxlcy 
the  Annals  of  Natural  Uiatory,  2d  series,  toI.  xiii.  p.  243.     April,  ISS' 

Professor  MflUer  terms  the  dorsal  side  of  the  arm  of  a  Grim 
autambiilacral,  thereby  distlnguifihiiig  it  from  the  ventral 
whcb  'vi  grooved  and  holds  the  ambulacra.  The  genital  and  c 
(ilutes  of  the  sea-urchins  are  also  ftntamhulacral,  but  they  i 
in  nutuber,  and  usuiilly  confined  to  one  opot  in  the  centre  t 
back;  and  thoroforc  the  principles  contained  in  the  above  i 
may  be  applied  to  shew  that  the  Cystideie  are  not  so  nearly  r 
to  the  recent  Crinoids  as  they  are  to  Ihe  pal<eozoic  species. 

a.  If  wc  take  a  Boa-urchtn  and  placing  it  with  the  mouth  tipwai 
which  is  the  usual   position  of  that   organ  in   the  Crinoids, 
imagine  a  plane  to  be  projected  horizontally  through  the  < 
»rea  occupied  by  the  antamhulacral  plates,  the  whole  of  tbe  I 
of  the  animal  will  lie  above  the  plane.    Its  skeleton  is  < 
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smbulacral  iind  interainbu'ai'riil  platea,  with  the 
exception  of  the  small  space  in  the  bock,  cotuiatiog  of  the  oculiir 
and  genital  plutcH. 

h.  If  a  similar  plane  be  extended  through  the  lower  edges  of  the 
first  primary  radinis  of  Pmta^.Tinm  cuput-Mtdwuf,  the  body,  as  in  the 
nea-urchiD,  will  lie  itbove  it ;  but  then  it  is  covered  at  the  sides  by 
the  plates  of  the  rays,  and  on  its  upper  surfnce  by  the  ventral  plates, 
all  of  which  are  antambuiacral. 

c.  In  such  Crinoids  as  the  species  of  Po/crwcrimts  and  Cyathocrimu, 
which  have  two  rows  of  plates  below  the  radii,  a  plane  through 
the  lower  points  of  tlie  primary  radials  would  have  about  one-half 
of  the  body  below  it,  and  tbe  other  half  above.  Here  we  see  a 
tendency  in  the  radiated  skeleton  to  transfer  its  base  from  the  dorsal 
to  the  ventral  side;  and  \t  is  interesting  to  perceive  that  in  Crinoids 
of  this  structure  we  first  find  species  which  indicate  their  approach 
to  the  Cystiden)  by  the  exhibition  of  poriferous  areas,  which  arc  at 
least  analagous  to  the  pectinated  rhombs  of  that  group.  Thcxc 
exist  in  Forocrintu  coniciis  (Billings)  of  the  Trenton  limestone,  and 

'  Caryocrinvs  arnaUa  (Say)  of  the  Niagara  group. 

d.  The  CyNtideons  with  a  definite  number  of  plates,  such  as  the 
genera  Ec/ilrw-encnnites,  Glyptoci/ttitea,  Aplocystiics  and  PruiuicyHUa, 
itfc  certainly  more  nearly  related  to  the  Crinoids  than  those  with 
tiie  body  covered  by  a  large  and  indehnite  number,  as,  for  instance, 
Echinospharitc!  aurmtllum.  The  number  five,  so  dominant  in  the 
arrangement  of  the  parts  of  the  body  in  the  Crinoids,  is  apparent  in 
these  genera,  although  no  trace  of  it  can  be  seen  in  the  sphiLTonites. 
Thus  in  E.anguimm  (see  plate  iii.  fig.  lA)  there  are  four  basal  plates, 
but  one  of  tbi'se  is  hexagonal,  and  cau  be  divided  so  as  to  make  two, 
which  wou'd  be  pentagonal  like  the  other  three.  Above  the  basal 
plates  ore  three  other  series  of  6ve  each.  It  may  be  granted  that 
the  plates  of  the  fourth  series  are  the  homologues  of  the  live  first 
jtriinary  radials  of  Cyarhocrinu^  jilanim  (Miller),  whieh  form  a  circle 
round  the  margin  of  the  cup.  When  closely  examined  it  will  be 
•een  that  in  both  the  Crinuid  and  the  Cystidean  these  pluttis  are 
notched  in  their  upper  margins  by  the  ambulacra!  grooves;  and  it 
ia  therefore  probable  that  they  are  strictly  the  homologues  of  each 
other. 
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ascended  from  the  base  to  the  apex  of  the  body,  and  it  is  there 
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compressed  into  no  small  a  space  that  tliere  is  qo  loDger'fl 
for  the  mouth  in  its  centre.     The  organ  is  crowded  outside  t 
circle  of  radial  plates,  and  lies  lower  dowD  in  the  body, 
ann-bcarin)!  plates  of  Canjocrinus  omatas — a  species  admitted  1 
nlmost  a  Cystidcan — were  thus  drawn  together  into  the  centre  f 
the   ventral   surface,  the   mouth  would   certainly  be   left   outs 
because  it  is  situated   in   the  margin,  between  two  of  tbe   : 
It  would  not  however  on  that   account   change  its  nature  . 
become  a  genital  aperture. 

e.  In  all  tbe   species  with   an  indefinite   number  of  plates  i 
difiereuce  is  still  greater.     If  we   extend   the   plane   through  ( 
base  of  the  arms  in  E.  anrantium,  we  would  have  the  very  oppod 
of  what  occurs  in  the  instance  of  the  sea-urchin.    The  body  wot 
form  a  largo  globe-like  expansion  below  the  plane,  while  in  1 
sea-urchin  it  lies  altogether  above.     The  Cystideans  of  this  I 
must  be  regarded  as  the  extreme  in  one  direction,  and  the  Echinil 
the  extreme  in  another.     Prof.  Muller  says: — "In  an  Kchinodei 
which  remains  antanibulacral  quite  up  to  the  mouth,  and  < 
arms  only  from  the  oral  part  of  the  calyx^  we  have  at  its  m 
that  comlition  which  in  the  Echinida:  is  at  its  luiuimum.    To  bon 
the  phraseology  of  the  'Natur-philosopbii',*  we  may  say  1 
calyx   of  a  Pscuducrinilcs,  A^eloainiles,    Hchinospharilesy  j 
■-virinUes,  Is  the  apex  of  an  Echinus;   it  ia  however  an  < 
of  the  apex  large  rnough  to  enclose  thr  whole  of  the  iiiteati. 
iif  the  animal,  while  in  the  Echinus  rhesi'  are  invested  for  tbd  ■ 
part  by  the  ambiilacral  zone  of  the  pcrisoina." — Uber  den 
Ec/iinodermen,  p.  IG  ;  AnnaU  of  Nalttral  HUtnry,  9  str.  vol.  xiii.  | 

If  now  we  place  tbe  above  forms  in  series  arranged  t 
the  greater  or  less  concentration  of  tJie  antambutacral  side  i 
rays  towards  the  centre  of  the  hack,  all  the  Crinoids  wot 
between  the  Echinidie  and  the  Oystidese.     Thus: 

In  the  Echinidfe  tbe  antamhulacral  radiated  Kkeleton  is  abi 
into  the  middle  of  the  hack. 

In  Penlacrinua  and  Comaiula  it  is  also  strongly  concentrated,  1 
covers  the  whole  of  the  back  and  sides. 

In  Thysanoerinm  (Hall),  a  genus  which  appears  in  the  T« 
limestone,  thu  unradiated  space  at  tho  base  of  tbe  cup  in 
than  it  is  in  Penlurrimui.  There  are  two  series  of  plates  below  fl 
first  primary  radials.  There  is  tlien  in  this  genus  a  tendency  in  t 
radiated  portion  of  the  skeleton  to  dispart  from  Uie  centrB  of  t 
back  and  take  its  origin  from  the  upper  purt  of  tbe  body. 
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When  wu  L-xamitiE  a  speciineif  of  any  species  of  Cijatkocrinux, 
we  perceive  anotiier  step  in  tlic  uiuie  direction.  Tbeic  are,  as  in 
the  Inst  genus,  twg  rows  of  jilatea  below  the  radii ;  but.  in  addition 
to  this  character,  tUw  ventral  side  of  tbe  animal  does  not  rise  ftbov*- 
tti«  up|>er  niurgins  of  tbe  first  primary  radials.  T)iu  radiutt^tl 
skeleton  forms  a  belt  round  the  upper  part  of  the  body,  and 
Cyalhocrinus  is  therefore  nearer  to  Echino-encrinites  than  is  Penla- 
crinus,  because  the  bases  of  the  rays  are  nearer  the  ventral  side. 

Many  otlicr  examples  might  be  giveu  in  illusti'ation  of  this  point, 
were  it  necessary.  The  general  conclusions  I  draw  from  the  wKoU- 
of  the  above  are,  that  when  we  compare  the  recent  and  ancient 
Crinoida  withithe  Cystide^,  the  latter  two  are  seen  to  be  the  most 
nearly  related  upon  tbe  whole — that  those  genera  with  two  series 
plated  below  the  rudri  are  the  nearest  to  the  Cystideae,  a'ld  that  the 
genera  with  the  rays  developed  from  the  base  are  the  moat  distant 
of  the  Crinoids,  the  Echioidis  being  still  further  away. 

If  these  conclusions  be  correct,  thcu  the  apertures  of  the  Cystidea' 
vliould  be  more  properly  compared  with  those  of  the  pahi^zoic  . 
than  with  those  of  the  recent  Crinoidea?.  These  latter  have  no 
special  ambulucral  orifice,  the  function  being  exercised  through  the 
mouth.  Hut  the  palieoZoic  Crinoids  haVe  the  ambulacral  oriHceit 
flep&ratc  froiu  tbe  mouth,  and  so  it  would  most  probably  bo  in  the 
CyBtideee. 

CUtssification  of  the  Cysliilea. 

The  following  passage,  extracted  from  the  memoir  of  Professor 
Muller  on  the  Structure  of  the  Echimidemis,  contains  the  outlines 
of  a  system  of  classilication  which  will  luoaf  probably  be  generally 
adopted.  It  sliould  be  borne  in  miud  that  he  was  not  aware  of  the 
existence  of  the  ambulacra!  oriltces  in  the  Crinoids,  otherwise  no 
doubt  some  portion  of  his  paper  would  have  been  directed  to  their 
exaraioatiou  : — 

"  Cyntiiltiv. — Among  the  Crinoids  the  Cijstidea  of  L.  von  Ench  fonn 
a  group  which  is  distinguished  liy  the  inclusion  of  the  genital  orguue, 
together  with  the  other  organs,  in  the  calyx.  In  the  Paitacrtnius 
and  Ct'mniulrr  an  the  other  hand,  the  sexual  organs  are  attached  to  the 
pinuula!  of  t\w  arms ;  in  those  Crinoids  which  have  only  one  calyeinc 
opening  (mouth),  as  Actlnoainvi,  Plafycrinm,  &c.,  the  exclusion  ot 
the  sexual  organs  from  the  calyx  is  at  once  rendered  probable  liy  the 
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abeenC)!  of  any  aperture  corresponding  with  them.  The  C^ 
tiio  other  bund,  have  at  least  two  and  Bometiuies  three  ajiertfl 
thiiir  calyx, one  of'whicb,  dUtiaguished  by  itsvalvuWclosure,  wfoBl 
in  no  other  Orinoids  than  the  Cijstidea:.  L.  voti  Bucb  hus  detcrmiiietl  ^ 
that  this  valvular  pyramid  is  the  genital  aperture.*  Wc  owe  to  him 
tho  recognition  of  the  close  alliance  of  these  forms  with  tbuCrinoids, 
and  at  the  iiamo  time  of  their  peculiarities,  the  exact  anal ysis  of  their 
nalyc(!8,  and  the  exposition  of  their  genera.  That  tber  are  not  srmlesA, 
w  bud  hitherto  been  generally  supposed,  wa«  first  observed  by  A. 
von  Volborth,  who  discovered  the  arms  in  Kchinu-eKcrinvx  anguinnu 
and  tir'uitm,  subsequently  in  Echinospheerita  aurantium,  whore  th«y 
proceed  from  the  mouth.  The  tigurea  of  the  Duke  of  Li-ucbt«nbcr|B;, 
;ind  those  of  Volborth  of  Stihteronitra  LcuchteiiUrgii  and  J'/ntocriniut 
awfirmi*  would  indicate  the  preReuce  of  amis  in  these  also,  alrhougli 
they  have  not  been  actinilly  obtained,  lu  fart,  hrancbi^d  groorca 
run  from  the  mouth  over  a  grout  part  of  the  culyx  ;  the  branches  of 
the  grooves  however  end  in  papilla.'  of  the  calyx,  which  must  be 
regarded  an  points  of  origin  of  annti — a  circumstance  so  much  the 
more  remarlcabic,  a»  it  would  follow  that  Ibe  arms  of  tlies*  Cifttidia 
must  have  had  a  position  far  removed  from  tho  mouth  (Verhaodl.  d. 
Konigl.UiDerBlog.  Oesollschaft;  zu  Petemburg,  1845-6,  Petemb.  1649). 
A  Hp.'cimen  of  SpharonUr,  }.r„rl,r,-nl,tn/i'.  in  von  Ruch's  roltecrion 
ai^ret'S  ex;ictly  witJi  tljesi;  (iL-urcs,  WJicu,  in  his  second  essay,  L.voii 
Huch  founded  Ihc  order  (Jy.h.hu'  (1844),  the  ond  arms  of  Echino- 
'■n.rrimis  %vere  nlrciiily  known,  lie  did  not  regard  thoni  as  Crinoid 
aruis,  but  called  Ihrnj  lei'li'i>.  Witli  a  correct  foresight  he  even  then- 
;irraTiged  the  I'mnlocnnii-s  and  Agi-lorrhitu,  witJi  long  arms  paisiug 
from  the  oral  part  of  thi!  calyx,  Jiniong  the  CijuiidiMt,  but  was  not 
Jruilined  to  consider  these  processes  as  true  anns.  Hi;  bad  even  in 
1 840  termed  the  rctuiUMs  of  iJii"  three  arm-like  processes  in  IJimiicosmita 
.irms  or  probosrid<!s,  lint  was  Icii  away  from  a  jusL  coni|>rehension  of 
t.lieir  nature  l>y  coriiiniriiiij  thi'ni  witli  oral  tubes. 

"In  his  bLMiitifiil  monii^iraph  on  the  British  Cystideans  {Mcni. 
ficol.  Survey,  t.  ii.  Lond.  184^^)  Forbes  has  incri.'ased  the  number 
of  forms  with  oral  arms.  He  dividi-s  the  Cijs/iiiia  into, — \st,  those 
with  arms:  I'sn/dvirinit's,  .iiiirici/srllcs,  Agrtocruirlcs — 2inl,  those  with 
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oral  pinnuliE!  PrunocijUiUs — and  3rd,  amilesa  forms:  Caryocyttitet 
and  Sphmroitius ;  to  which  latter  the  British  form  Echinifcncrinvs 
ia  added.  Forhes  cousiders  that  the  arms  observed  by  Volbortb 
in  the  RuBfiian  species  of  Edtiao-incriniu  are  oral  ptnnula;.  The 
oml  arms  of  Ediino-cncrimui  and  Prunoajstitlai  are  articulated  III  two 
scries.  Volborth  observed  that  in  the  former  they  are  beset  with 
amall  plates  upoo  their  ambulacral  surfaces,  which  he  calU 
teotack's,  remarkiug  that  piDnulse  are  abseut.  These  plates  have 
the  charuetere  of  marginal  piatea,  which  iu  the  Crinoids  (Pentacrinits) 
occur  on  the  arms  as  well  as  on  the  pinnulEe.  In  Echino-encrimu 
amgutosia  the  remains  of  six  arms  were  present.  That  this  number 
does  not  agree  with  the  five  depressions  which  usually  surround 
the  mouth  is  explained  by  the  fact,  that  the  number  of  these 
facets  varies ;  You  Buch  states  that  there  arc  five  or  six ;  aud  I 
possess  a  specimen  with  eight  round  depressions  about  the  mouth, 
which  are  united  with  the  mouth  by  grooves,  EcAino-encrinm 
tiriaiia  possesses,  according  to  Volborth,  together  with  a  very 
much  narrower  pointed  oral  extremity  of  the  calyx,  only  two 
much  larger  opposed  oral  arms,  which  have  the  same  structure 
as  in  Efhino-encrlnus  angulo»u3.  From  their  relations,  however, 
it  is  probable  that  these  are  not  pinnules,  but  arms ;  for  it  is  not 
UBual  for  piunulie  to  be  isolated.  If  they  both  belong  to  a  single 
ambulacrum  how  are  we  to  imagine  a  single  ambulacrum  in  this 
locality  iu  the  immediate  neighbourhood  of  the  mouth  ?  If, 
however,  they  belong  to  two  different  ambulacra,  they  can,  as 
solitary  structures,  be  only  arms. 

"The  arms  of  Ech'moirphariut  aurmaium,  Wahlenb.  (SpharoniUs 
auranlium.  His.)  have  essentially  exactly  the  same  relations  as 
Volborth  has  described  and  figured.  In  such  well-preserved 
■pecimeus  as  now  lie  before  me,  the  origins  of  three  articulated 
seraB  at  the  oral  region  of  tlie  calyx  are  recognizable.  The  five 
uppermost  calycine  plates  are  raised  into  a  three-sided  pyramid 
transversely  truncated  above,  whose  obtuse  edges  are  prolonged 
ioto  the  arms.  Two  sides  of  the  pyramid  are  broader  than  the 
third.  The  sutures  between  the  five  pieces  are  so  disposed  that 
two  of  them  are  situated  upon  the  broader  side  of  the  pyramid, 
the  three  others  in  the  obtuse  edges.  Two  supplementary  pieces, 
however,  arc  added  to  the  five  principal  portions  of  the  pyramid, 
and  extend  from  the  calyx  into  two  of  the  angular  sutures.  The 
pore-grooves  of  the  plates  of  the  calyx  extend  only  on  to  the 
lower  portion  of  the  circumference  of  all  the   seven   pieces.     The 
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arms    immediately    subdivide    sgaia.       From    tbe    OFsl^^^^^| 

grooves  besvt  with  marginal  plat«8,  pass  on  to  t^  ann^^^^| 
the  rest,  the  divisioo  of  the  arms  shows  tlmt  they  arc  aniu,.aH 
not  pinnula?.  Whether  these  arms,  like  those  of  a  few  otMfl 
Cystideaus,  as  Fieudocriniiei,  were  provided  with  articulatt^d  pinnuUd 
cannot  he  decided,  since  they  are  brokvo  short  ofi*.  Whether  tfaa 
CanjocisiUes  possessed  artni  is  not  as  yet  known,  hut  it  can  hardI]Q 
be  doubted,  since  they  are  not  certainly  distinguiEhable  fraiu 
Eckinotji/uBriCet.  J 

"In  Hrmicosmita  three  of  the  six  uppermost  pliit«6  of  the  CAlyfl 
are  provided  v^th  an  insection,  which  arises  from  the  tri-radlsv 
median  calycine  opening.  Kach  of  the  iosections  is  conttnuefl 
into  a  groove  ;  tbe  groove  terminates  after  a  slight  expansion  in 
an  elevation  of  the  calys  which  served  for  the  attachment  of  9U 
arm.  The  elevation  no  longer  lies  on  the  plates  of  the  uppcrmoHtiJ 
but  upon  three  of  the  plates  of  the  second  series.  The  elevatiolfl 
exists  only  in  specimens  which  are  not  worn  down,  and  is  beautifulld 
obvious  in  a  specimen  which  M.  Ewald  has  sent  me.  The  tri-radiatfl 
clefts  of  tbe  calyx,  and  the  calycinc  grooves  continued  front  ibenJ 
are  covered  with  minute  plates  which  readily  fall  otT.  In  tbw 
Hpeeimens  figured  by  L,  Von  Bucli,  they  are  still  perfecti  and  foitti 
a  fine  series  of  plates  from  the  mouth  to  the  ventral  surface  tm 
the  three  arms.  lu  this  series  again,  three  delicate  groovefl  aql 
distinguishable,  as  in  Ei:hini>i,fhiErUc$  aurantium,  which  currtisponi 
with  the  subjacent  clefts  of  the  large  plates  of  the  calyx  mM 
their  grooves.  In  the  always  much  worn-Hpecimen  of  rMjifm  ii'wi'fj 
ceratwi,  no  indications  of  arms  have  hitherto  been  observed.  I 

"Forbes  regards  the  Cijitildeit,  like  the  Bliuu/tdea,  as  sections  M 
the  Echinoderms  difiercnt  from  the  Crinoids.  The  Splurroniitt  weld 
already  arranged  among  the  Crinoids  by  reason  of  their  staUufl 
before  their  arms  were  discovered,  and  we  now  have  stilt  mOfM 
reason  for  considering  tiiis  to  be  their  true  position.  Volborol 
and  Rfenier  consiiler  the  Cystitka  as  a  group  of  Crinoids,  whioH 
is  also  my  own  view.  The  position  of  the  tbe  arms  hower«iJ 
must  not  be  regarded  as  one  of  their  characters ;  for  iu  SpkeeromUU 
LeurJitenlirrffii  and  Pmtocriniut  ociformtM  the  arms  were  iiJIniilniM 
far  away  from  the  mouth,  as  in  the  other  Crinoids.  M 

"Tho  suctorial  feet  of  the  CyHtidcaus  were  unquestionably  plaoeu 
as  in  Prntacrinvs,  on  the  ambulacral  side  of  the  arms  ant)  iu  thd 
•alycine  grooves.  In  the  introductory  [mrt  of  this  e»iay  howovoH 
it    has  been  demonstrated    to    be  contrary  to  all  analogy,  thvB 
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feet  should  exist;  in  any  Echinodsmi  upon  the  antam- 
buIftRral  side  of  the  persoina  from  the  apical  end  to  the  arms, 
or  betwi-en  the  atnbulaonil  radii.  In  the  Cij»lidta  thorefore,  the 
whole  calyx,  with  the  exception  of  the  cstycine  grooves,  is  to 
he  regardi-d  as  anambulacral. 

"The  genera  Pcnfricriniis,  Catyocrinus,  and  most  Cystideans  are 
distinguiiihed  among  the  Criiioids  by  the  existence  of  very  peculiar 
pores  in  the  anambulacral  plates  of  the  calyx.  Pmtacrinut  alone 
has  ailbrded  the  opportunity  of  au  exact  investigation  of  these  poree. 
I  have  deficribed  and  figured  them  in  the  essay  upon  Penlacrinia. 

"The  interanibulacral  (iuterpalniar  as  well  as  iatrapalmar)  caly- 
cinfi  pores  of  PenUiainia  pierce  the  ventral  calycine  plates,  and  lead 
berieatli  the  inner  membrane  of  the  calyx.  They  possess  no  soft, 
external  proloogatioua.  In  contrast  with  the  ambulacra!  calycine 
pores  for  feet,  these  may  be  called  anambulacral  calycine  poree. 
Their  signification  is  not  understood,  only  it  is  certain  that  they  are 
Dot  passages  for  feet.  A  comparison  with  the  respiratory  pores 
of  tlio  Astcrida  suggests  itself;  soft  tubes  project  from  these,  with 
regard  to  which  Ehrenberg  has  shown  (and  I  can  confirm  bis 
statement  by  my  own  observation,)  that  they  are  cajca,  which  are 
indeed  conoectfid  wiih  the  abdominal  cavity,  but  are  perfectly  closed 
externally. 

"  The  calycine  pores  of  Caryocrinus  are  equally  without  relation 
to  the  arms;  and  ihence,  though  difierently  distributed,  resemble 
the  anambulacral  calycine  pores  of  Pt-ntacrinu*.  They  occupy  the 
autBmhuhicrul  part  of  the  calyx  behind  the  arms  as  far  as  its  base. 

"Most  Cystideans  {Cryptocrinita  ceraxta  excepted,)  possess  calycine 
pores,  which  are  distributed  over  a  greater  or  smaller  part  of 
die  calyx  without  radiation  and  in  a  very  peculiar  manner,  In 
Uiose  forms  with  calycine  grooves,  as  Protocrinifm  and  Spfueronita 
IteueJucnbcrgii,  these  pores  again  appear  to  be  anaiiibulacral,  since, 
like  the  anambulacral  pores  of  Pcmacnnm,  they  are  disposed  in 
the  areas  external  to  and  between  the  ambulacral  grooves;  here 
however,  their  distribution  is  far  wider,  since  they  extend  as  far 
aa  the  base. 

"  Two  principal  divisions  have  been  made,  according  to  the 
distribution  and  combination  of  these  pores : — 

"I.  Cystideans  with  pore-rhombs.  The  pores  are  disposed  in 
rhomboidal  figures,  the  one-half  of  which  belongs  to  one  plate, 
other  to  its  contiguous  neighbour.  Every  two  pores  of  these 
appear   to   be   invariably     united    by   canals   or    grooves. 


9TB0OTtTRB  OF  TBB  OTBTtDBa. 

visible  either  apoa  the  outer  ( 
the  plutes,  in  eiicli  a  niaaner  that  the  united  pons  belong  1 
dUTeruut  adjacent  plute*. 

"  a.    Pore-rhombs   without   external    cooaexion    of   the 
HemicomitM  and  Cajyocrinut ;  Jii  HemicosmUa  the  corohiniiig  groove! 
are  according  to  Volborth,  upon  the  inner  surface  of  the  pUtus. 

"6.  In  Echinoipharrita  granatum,  Wahlenb.  {Caryoa/ttiiea  graaatmm, 
V.  B.),  the  pores  are  united  by  bands  projecting  externally,  which 
contain  the  connecting  canal  of  the  pores,  and  this  canal  is  always 
a  single  one  between  each  pair  of  pores,  or  even  a  series  of  pores.* 
The  more  importance  is  to  be  attached  to  this  circumstauce,  tt  I 
the  number  of  the  calycine  plates,  even  of  the  baeal  plates  i 
Caryocijttitci  granaxum,  variea,  BO  that  some  specimens  possees  mora 
Buporimposed  plates  than  others,  and  even  specimens  with  6t( 
basal  plates  are  not  rare.  According  to  the  arrangemeut  of  t 
plates,  I  do  not  think  that  Caryocijstites  and  Eckinoipkienua  i 
be  separated. 

"  A  form  nearly  allied  to  Canjocyttites  granattan,  observed  by  ] 
Beyrich  (Drift  [f/encA/eie]  near  Burliu),  the  plates  of  whose  caly 
are  more  numerous,  is  distinguished  by  the  bands  which  uoita 
the  pores  belonging  to  an  entire  series  of  pores,  wbich  penetrate 
the  entire  thickness  of  the  plates,  so  that  the  scries  of  pore 
appear  also  upon  the  inner  surface  of  the  plates.  Something  simiU 
may  also  be  observed  in  many  specimens  of  CaryocyatlUt  grant 
inasmuch  as  the  canals  of  the  bands  not  unfrequently  also  ex 
clefU  here  and  there  between  the  terminal  pores.  These  ( 
may  indeed  be  readily  explained  by  the  grinding  down  of  I 
canals;  the  occurence  of  the  regular  rows  of  pores  in  the  special 
above  mentioned,  however,  leads  us  to  question  whether  they  a 
have  this  origin. 

"  c.  In  Erhinagphterilei  auraiuivm  and  E.  aranca  every  two  pc 
two  plates  are  not  uncommonly  connected  by  one^  usually  by  I 
canals,  which  are  recognizable  upon  the  outer  surface  of  the  j: 
Echim$pkarita  uttiniinarius,  included  by  Von  Buch  in  the  ill-dtiGii*^ 
genus    Cunjocyiliici,    is    an   elongated    Echinospliieritc.      Its 
rhombs  agree  more  clost^'ly  with  the  previously-named  spe^s  t 
with  Caryaajitila  gj'anatum,  though  the  number  of  the  pore 
botwecQ   every   pair   of  pores   is   iu   some   localities   still  \ 
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not  unusually  observp  not  only  two,  but  three  or  even 
l^it  conjoiued  canals,  which  open  at  both  ends  into  a  pore,  and 
are  so  connected. 

"  d.  Tlie  genera  Echinn-encriniu,  Pseadocriniieit,  Ajiiuci/slita,  Pnmo- 
cifttitit,  are  distinguished  by  possessing  only  a  few  pore-rhombs — 
fragments  of  the  system — which  however  are  here  justly  termed 
pore-rhombs.  In  Echino-encrinus  angviotus  and  E.  ilriatvi  there  can 
be  no  doubt  that  the  elongated  pores  of  these  rhombs  are  cttifl« 
which  penetrate  the  whole  thickness  of  the  plates.  Forbes  remained 
in  doubt  with  regard  to  these  pores,  and  was  inclined  to  interpret 
the  '  pectinated  rhombs'  as  the  situation  of  ciliary  organs  comparable 
with  the  ciliated  epaulettes  of  the  larvie  of  Echini.  Seeing  the  very 
problematical  nature  of  all  pore-rhombs,  and  of  all  non-ambulacral 
pores  of  the  Crinoids  in  fact,  the  supposition  that  the  cilia  are 
connected  with  the  pores  and  pore-canals  is  not  to  be  excluded. 

"  The  uuinber  of  the  pore-rhomba  in  the  Echino-encrinilei  appears 
to  vary,  and  Echino-encrima  granatum,  Volb.,  would  appear  to  be 
only  such  a  variety  of  the  E.  anguhavji. 

"  n.  Cystideans  with  double  pores  upon  the  calycine  plates, 
which  belong  not  to  two  difierent  plates,  but  to  the  same.  The 
plates  are  facetted,  and  eacii  liicet  possesses  two  closely  approximated 
pores.  Here  belongs  a  small  group  of  Cystideans,  which,  since  it 
connistB  of  many  genera,  might  be  called  Diploporitidee  ( DiploporiimJ. 
The  genera  included  in  it  are  : — 

"  1.  Sj'hfemnitrs  jxmiim.  His.,  type  of  a  peculiar  genus,  which 
m«y  retain  the  name  of  Spharonitcs,  us  opposed  to  the  Echinoitphmriifis 
with  pore-rhombs. 

*'2.  Protocrinitti  (P.  omjnrmit,  Eichw.). 

"  3.  Sphrtroniiis  Leuchtnibergii ,  Volb.,  type  of  a  peculiar  genus, 
which  may  be  termed  Glypioiplueiiiet.  That  the  Russian  Sphetronitet 
fxmium,  Leuchtenb.,  or  S.  hewhlcnbergii,  Volb.,  is  not  the  Swedish 
S.  pomvm,  Volhorth  thought  probable  from  Gyllenhal's  account. 
The  specimens  of  the  Swedish  form  in  the  Mioemlogical  Museum 
of  this  place  put  this  beyond  doubt.  There  are  no  calycine  grooves 
oil  the  true  Sp/iienmitet  pomum.  His. ;  on  the  other  hand,  the  five 
outermost,  calycine  plates  are  elevated  into  a  triangular  pyramid, 
Irancated  at  the  mouth,  as  in  Ec/ii/io3ph<erilcs  aurmitium;  the  edgei* 
of  the  pyramid  arc  broken  off  in  all  the  specimens,  and  leave  a  doubt 
tB  to  the  form  of  the  arms  which  were  probably  present.  The  base 
of  the  calyx  is  transversely  truncated,  and  very  broad  in  relation  to 
leter  of  the  calyx  ;  it  consists  of  six  to  seven  pieces. 
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"The  relation  of  a  few  other  DijiloporUidtc  to 
Btill    iinkiiown.      Many    of   the   Cystideaos   deaoribed   by 
and   enumerated   by   him   among   the   Caryocij»tiCar,  viz.    C 
(V.),  C.  pyrij'irmu  (F.J,    C.   rnvnifiu   (F.J,   do   not  belong  (e       ^^ 
genus    Carj/oa/nt/tes    (von   Buch),   being  rathi-r  Dlpli>iioriiuia  allicj 
to  Sp/utuvnilca  pomum,  which  require  further  investigation." 


riESCRIPTiONS    OV  THE    LOWER    SILURIAN    SPBCIRS    OF   CVSTlDEJt   Of 
CANADA. 

Genut  Plkurocystites,  Biliings. 
(Cinadian  Journal,  »ol.  ii.  p.  360,  1354;   Gtol.  Survty  of  Canada,  Rtporl,  185t,  p. 

Generic  Cfiaracten. — Body,  oval,  flat;  dorsal  side  composed  I 
large  polygonal  plates ;  ventral  eidc  almost  entirely  occupied  by  \ 
large  oval  space  protected  by  an  integument  of  numerous  i 
plates;  armo  or  pinnnlfe,  free,  two  in  number,  articulated  in  t*^^ 
series  ;  mouth,  situated  at  the  base  on  the  left  side ;  a  Hmall  Bpertnfl 
ne&r  the  apL'x ;  ambulacral  orifice  not  yet  observed ;  pectinated  rhomli 
tiiree,  one  in  the  lower  half  of  the  body  and  two  in  the  upper  bal| 
column,  short  and  tapering.     Generic  name  honii'leurm,  a  side. 

The  following  is  the  arrangement  of  the  plates: — The  peW 
or  basal  plates  are  four  in  number;  the  dorsal  pair  pentagonal,  &lli 
tbrming  by  their  upper  sloping  sides  a  broad  re-entering  angle,  t 
which  is  supported  a  large  hexagonal  plate  belonging  to  the  nei 
series;  the  other  two  pelvic  plates  are  situated  one  on  each  side  I 
the  dorsal  pair,  and  partly  beneath  them  ;  Ihey  do  not  unite  on  Hk 
ventral  side  to  fonn  the  cup-shapt-d  pelvis  of  the  ordinary  cystidei 
but  spread  out  wing-like  from  the  sides  of  the  column ;  only  a  nMl 
Hlcnder  projection  of  these  plates  extends  round  so  aa  to  meet  oa  4 
ventral  side.     (PI.  i.  Gg.  Ic.) 

In  the  second  series  there  are  five  plates ;  two  of  these  are^sitiiata 
ttt'the  lower  outer  angles  of  the  body,  and  from  their  position  in  tl 
same  level  with  pelvic  plat«s,  appear  to  belong  to  that  seriea.  Tbfl 
are  however  the  exact  homologues  of  the  two  plates  which  SQppol 
the  mouth  in  such  genera  as  Eekaw-encritum,  Apioct/stita,  Olyj 
i.liia,  and  otheni  of  similar  stmcturet  but  separated  and  tbrust  out ( 
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thuir  uoniial  position  by  the  introduction  of  the  area  of  small  plates. 
The  other  three  plates  of  the  second  aeries  form  a  regular  row  across 
the  ooiljr  above  the  pelvic  plates.  The  central  one  is  hexagonal, 
it  has  one-half  of  the  posterior  pectinated' rhombs  on  the  right  lower 
HiiJe,  and  is  flanked  on  each  side  by  a  large  heptagona!  piate. 

Thu  third  seriea  consists  of  four  largo  plates,  elongated  vertically; 
one  of  these,  situated  on  the  right  hand  of  the  centre  of  the  back,  is 
pentagonal,  and  next  to  it,  on  the  left,  is  another  of  nearly  the  same 
form,  but  made  hexagonal  by  ihe  tnim^ation  of  one  of  the  upper 
angles.  These  two  plates  are  narrowed  above  to  correspoud  with 
the  decreasing  dimensions  of  the  body,  which  here  begins  to  contract. 
The  other  two  plates  of  this  series  are  either  heptagonal  or  slightly 
octagonal,  and  at  their  upper  extremities  they  fold  around  the  body 
and  wnite  on  the  ventral  side  by  narrow  projections,  which  arch  over 
the  aa^a  of  small  plates.  Above  the  third  series  are  ten  smaller 
plates,  which  close  the  summit  and  form  a  solid  support  for  the  arms. 

The  ventral  side,  as  before  mentioned,  is  mostly  occupied  by  an 
area  of  small  plates  (see  plate  i.  iig.  Ic,  and  plate  ii.  fig.  ib)  which 
are  altogether  of  a  diSerent  character  from  those  of  the  dorsal  side. 
They  vary  greatly  in  size  in  the  difierent  species;  for  instance,  in 
P,  tqaanimia  there  are  several  hundreds  of  them,  and  in  P.fiiUcctui 
only  about  forty  or  fifty.  The  margins  of  the  dorsal  plates  being 
folded  over,  form  a  solid  smooth  border  around  the  whole  space,  and 
to  this  border  the  small  plates  do  not  seem  to  be  connected. 
According  to  my  view,  the  whole  of  the  oval  space  on  the  ventral 
eide  surrounded  by  the  border,  was  covered  by  a  tlexible  integument, 
strengthened  by  the  small  plates,  and  these  cannot  therefore  be 
regarded  as  normni  plates  in  the  sense  in  which  the  term  is  used  in 
ilescrlbing  genera  of  Crinoids  or  Cystidea,  hut  rather  aa  the  remains 
of  a  partially  calcified  dermal  covering  for  a  part  not  protected  by 
Uie  true  skeleton.  It  follows  that  in  this  genua  the  dorsal  side  is 
composed  of  a  definite  number  of  plates,  aiTanged  according  to  a 
peniianent  pian,  and  in  this  respect  is  related  to  that  group  to  which 
Echino-mcrinkci  belongs ;  while  the  ventral  side,  by  the  indeSniteneas 
of  the  number  and  arrangement  of  the  plates,  is  more  like  the  body 
of  a  Spb^eronite. 

Tht  mouth  is  situated  on  the  left  hand  side  of  the  baae,  and  opens 

out  through  a  notch  excavated  in  the  border.     In  most  specimens 

the  autures  between  the  plates  cannot  be  detected  in  the  border, 

.owing  to  the  close  manner  in  which  they  have  been  ancliylosed.     It 

I  seen  however,  that  if  the  two  anterior  basal   plates  were 
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folded  round  and  broa^ht  up  into  their  proper  pOBiUdfl^^^^HH 
would  lie  partly  in  the  suture  between  two  of  the  ptnl^^^^| 
second  series,  which  is  its  positioQ  in  many  of  rhe  ordinaiy  CM^^^| 
which  have  the  dvlinite  onniber  and  arrangcmeot  of  the  pUtiM.  i^| 

The  ambulacrid  orifice  probably  lies  in  the  apex  iu  the  bottom  S 
the  groove  between  the  two  arms,  and  must  be  exceedingly  mtnulfl 
as  I  have  been  unable  to  detect  it  in  several  specimens  that  I  hft^l 
disarticula.t«d  for  that  purpose.  ■ 

The  cuial'f  ajirrtare  13  also  very  small,  and  situated  on  thv  unteriM 
side,  close  to  tbi^  apex.  It  consiets  of  a  email  rugged  notch  in  tiB 
edges  of  two  of  the  small  plates,  below  the  arms.  H 

The  arms  are  articulated  in  two  series,  find  the  amhulacral  gnxtlfl 
is  continuous  from  one  to  the  other  across  the  space  betwcea  theH 
bases.  On  each  side  of  the  groove  is  a  row  of  small  marginal  plstflfl 
two  or  three  to  each  Joint  of  the  arm.  ■ 

Thf  jKCliniUed  rhombu  are  three  in  number  ;  one  of  them  is  plnoqH 
half  on  the  right  dorsal  basal  plate  and  half  on  the  large  hesagonfl 
plate  of  the  second  series;  the  other  two  are  also  situated  on  t^H 
dorsal  side,  one  upon  the  Icfl  pair  and  the  other  on  the  right  pur^| 
plates  of  the  third  series.  Of  these  two  rhombs  the  lefl  one  is  ^H 
larger  in  all  the  specimens  I  have  ceen.  H 

This  genus  was  lii-st  discovered  in  the  Trenton  limestone  at  fffl 
city  of  Ottawa,  and  afterwards  at  Montreal  in  the  same  rock.  ^| 
1866  Mr.  Richardson  found  one  species  in  the  Hudson  River  gro^| 
at  Auticosti.  In  the  Museum  of  Practical  Geology,  Jermyn  Stl«^| 
London,  are  specimens  of  a  species,  P.  Rugeri  (Salter),  collected^| 
the  Caradoc  formation  of  Wales ;  and  M.  Barrande  informB  me  tUH 
a  species,  which  appears  to  be  referable  to  the  genus,  cccure  in  ^H 
fitage  D,  in  Bohemia,  the  equivalent  of  the  Lnndeilo  and  Carwl^| 
of  Britiiin,  and  of  the  Trenton  and  Hudson  River  groups  of  Amertofl 

The  species  are  so  closely  allied,  that  there  ia  much  difficulty  ifl 
deGning  them ;   yet  I  am  satisfied  that  there  are  several  which  a^| 
distinct.     It  is  very  improbable  that  a  genus  of  Cystidi^ans,  roiigiqH 
from  the  Chazy  limestone  to  (he  Hudson  River  group,  and  sprcadinfl 
over  80  vast  a  geographical  area  as  that  which  lies  between  Canadll 
West  and   Bohemia,  should  have  but  one  species.     Still  it  is  not 
easy  to  find  many  good  specific  characters  to  separate  those  in  the 
collection  at  Montreal.     The  following  appear  to  me  to  bo  distinctia 
but  when  the  genuA  becomes  better  known,  it  may  be  neoees&ry  I 
make  some  other  di^osition  of  them  : — 
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^^^  I.  pLEUROCTSTlTEa   SQrA«OS0S,   Billings. 

Plate  I.  Pigurea  la,  16,  U,  U. 
{Caaadim  Joumnl,  vol.  ii.  p.  3fil,  1854;  Otol.  Sumty  of  Caniuia,  Htport,  1856,  p,  see.) 
Pescnption. — In  this  species  the  large  plates  on  the  dorsal  aide  ore 
smooth,  or  but  slightly  marked  with  obscure  radiating  and  coDcentric 
ridges,  and  the  opening  on  the  anterior  aide  is  protected  by  an 
integument  composed  of  a  vast  number  of  small,  mostly  hexagonal 
plates,  each  less  than  the  fiftieth  part  of  an  inch  in  diameter  near 
the  border,  and  about  the  twentieth  of  an  inch  in  the  centre  of  the 
space.  This  rhombs  are  small  and  somewhat  elliptical,  the  larger 
axes  of  tlie  upper  two  being  transverse  to  the  length  of  the  fossil ; 
to  a  specimen  with  a  body  thirteen  lines  in  length  the  left  upper 
rhomb  has  a  transverse  axis  of  three  Hues  and  a  vertical  axis  of  two 
lines  in  length.  The  rhomb  on  the  right  is  two  lines  long  and  one 
and  arhalf  broad ;  the  basal  rliomb  is  about  of  the  same  size  as  the 
last  mentioned  ;  they  are  all  slightly  elevated  above  the  general 
surface,  and  either  flat  or  only  a  very  little  concave.  The  pores 
extend  completely  across  the  rhomb  from  one  side  to  the  other. 
The  column  is  strongly  annulated,  and  the  projecting  joints  or  rings 
Striated  vertically,  bo  that  when  well  preserved  thoy  have  a  nodulose 
appearance. 

ExFLANiTiON  or  Piaimn.     Plate  I. 

Plg>.  la  ind  tb.     Doreal  riewB  of  two  specitnena. 

Fig.  Ic  Ventral  Tiew  of  a  specimen  Bhewiag  the  plated  mtegument  and  Btron^  borden 

formed  by  the  folding  over  of  the  dorsal  platee  ;   the  moutb  U  St  o. 
Fig.  U-  Ventral  view  of  the  upper  part  of  the  cup  aad  armi  of  a  Bpecimeo  of  tliia 

ipeciea,  the  remaioder  of  whicli  is  completelj  buned  in  Ibu  stoae ;   Ic  is 

tbe  same  eolargedl  at  u  is  the  amall  anb-apical  apcrtim.    It  ta  reprcgenled 

too  large  in  the  figure. 

locality  and  Formation, — Trenton  limestone,  near  tbe  middle  of  the 
formation  at  Ottawa. 

Collectors. — E.  Billbgs,  J.  Richardson, 

n.    Pi.EUBOCrSTJTES  B0BUSTD8,    BillifcgS.  - 

Plate  I.   Fig.  2a. 

{Vonadian  Joumat,  vol.  ii.  p.  lii,  IBB4|   GtoL  Surtiy  of  Canada,  Rtport,  ISQC,  p.  2SS.) 

Dacription. — In  this  species  the  rhombs  are  obscurely  elliptical, 
or  rather  in  the  shape  of  a  spherical  triangle ;  they  have  somewhat 
the  appearance  of  a  rhomboid,  but  then    the  angles  are  bo  much 
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roiiiided  that  an  elliptical  figure  is  approached,  which  owing  to  thp 
sli^iht  curvature  of  the  upper  side,  is  also  triangular.  They  very 
imich  resemble  the  rhombs  of  P.  squamrmtg,  but  have  a  concave  instead 
of  a  plane  surface,  as  in  that  species ;  ihey  are  surrounded  by  an 
eK'vat«d  rounded  border.  The  surface  of  the  plates  upon  the  dorsal 
Bidi!  is  ornamented  with  fine  rounded  radiating  striee,  which  are 
always  at  right  angles  to  the  margin  of  the  plates.  In  addition  to 
the  Bniall  striiG  on  some  of  the  plates,  an  obscure  ridge  runs  from 
pach  of  the  angles  towards  the  centre  of  the  plate. 

This  species  only  differs  from  P.  squamosiis,  as  far  as  can  be  ascer- 
tained from  the  few  fragments  collected,  in  the  form  of  the  rhombs 
and  Mtriation  of  the  surface ;  it  appears  also  to  have  been  a  larger  and 
more  vigorous  species.  It  is  very  difficult  to  decide  whether  it  bo 
really  distinct  from  the  other  or  not. 

Length  of  the  upper  left  rhomb,  three  lines  and  a-half;  breadth 
in  the  yertical  direction,  three  lines;  the  right  rhomb  is  somewhat 
smaller. 

Explanation  or  Fiance.     Plato  I. 
Fig.  2a.    SboWR  a  fragment  of  tbe  upper  part  of  a  gpecimen.     Fran  the  position  id 
wbtcli  UiH  ATtiat  viewed  the  specimen,  the  led  rhomb  in  tbe  Bgure  appean 
too  angular  on  the  upper  aide. 

Locality  and  Forma/inn. — Trenton  limestone,  City  of  Ottawa. 
Cvll-:ctor.—E.  Billings. 


III.    Pl.ia'KOtYSTITES    FIUTEXTUS,    BilliugS. 

Plate  II.    Figs.  1«,  ]/>. 

(Canodinii  Journal,  vol,  ii.  p.  352,  1854  ;    Geol.  Survey  of  Canada,  Report,  1B5G,  p,  286.) 

Description. — The  pectinated  rhombs  of  this  species  are  of  a  vei^' 
different  sliupc  from  that  of  the  same  organs  in  P.  squamotns  and 
P.  mbustiix.  They  liave  their  greatest  length  in  the  vertical  direction 
instead  of  the  tnmsverse,  as  in  the  other  species.  In  the  structure  of 
the  integument  of  the  ventral  side  there  is  also  a  difference,  which 
cannot  but  be  of  specific  importance.  The  plates  (see  pi.  ii.  fig.  \b) 
are  ten  times  the  size,  and  consequently  greatly  less  in  number.  The 
surface  of  the  dorsal  side  of  tlie  specimen  figured  is  marked  by  strong 
ridges  radiating  from  the  centre  to  the  angles  of  the  plates.  Two 
fusicles  of  coarse  rounded  ridges,  five  in  each,  proceed  from  the  centre 
of  the  large  hexagonal  plate  of  the  second  series  on  to  tbe  two 
central  plates  of  the  third  series,  crossing  the  sutures  at  right  angles. 
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Similar  riiigea,  but  fc-wer  in  niiaib«r,  cross  tlit*  sulureB  between  the 
otber  plates  at  riglit  angles.  In  sonie  of  tbo  apecimens  tbcre  arc 
pretty  strong  concentric  linea  interwoven  with  the  others,  and  portions 
of  the  surface,  espcciully  where  there  is  no  striation,  are  roughened 
by  the  presence  yf  small  irregular  tubercles.  In  other  spHciuiPna 
the  whole  of  the  surfnce  appears  to  have  been  striated  at  right  angles 
to  the  sutures,  and  it  is  quite  certain  that  in  all  the  species  of  this 
genus  there  was  more  or  less  variation  in  the  character  of  the  striation. 
Length  of  the  upper  left  rhomb,  five  lines  in  a  specimen  fourteen 
lines  long;  of  the  right  rhomb,  three  lines.  The  form  of  the 
basal  rhomb  has  not  yet  been  precisely  ascertained,  but  appears  to 
be  of  an  elliptical  shape,  its  greatest  length  lying  in  the  direction  of 
the  suture  upon  which  it  is  placed. 

ExpLASiTins  OF  Fir.L'Mg,  Plate  II. 
Fig.  Ic  is  s  gpecimun  wliicli  lias  tht-  column  and  a  portion  of  the  arniE  fiimlj  nttncliKil 
to  tt  piccB  of  llucslone.  The  {greater  pad  ol  tbe  body  hoircvct  is  Ioobc,  und 
cau  be  remoTcd  in  one  piece,  giring  a  view  of  tlie  Teniral  lide.  Fig.  l/i  iii 
the  Tenlrsl  aide,  ahewing  the  large  platri  of  tb«  integumeoC,  and  obacurclf 
tbe  imall  aperture  near  tbe  apei.  The  iiwciinea  ia  somewhat  dlatortod  b; 
|iros9urc,  so  thai  the  true  fomi  of  tbe  tliomba  cannot  be  made  out.  o,  ib-' 
muutli. 

LoeaJity  ami  Formation. — Trontou  limestone,  City  of  Ottawa.  In 
one  locality  the  surface  of  u  bed  of  limestone  for  several  yards  squaie 
wa«  covered  with  the  separated  plates  and  joints  of  the  columns  of 
this  species.  The  highly  instructive  and  valuable  specimen  6gured 
is  tlie  most  perfect  that  has  been  found. 

CoUecCOT.--E.  Billings. 

IV.    PLEtfHOCTSTITES    ELE0AN8,  BilllDgS. 

Plate  n.   Figs.  2a,  2b,  2c,  2d.  ■ 

(Osologieal  Sumy  of  Canada,  Riport,  ISStl,  p.  2BT.}  ^H 

J)e»erlplion. — This  species  much  resembles  F.JHUtxtw,  but  may  be 
readily  distinguished  by  the  rhombs  being  shorter,  and  by  the  much 
stTX>nger  striation,  in  proportion  to  the  size,  over  its  whole  surface. 
Tbe  rhombs  have  a  more  regular  outline  than  tliose  of  P.  iquamosus 
or  P.  robustus;  they  are  bounded  by  four  nearly  straight  sides,  inKtt'nd 
of  curved  lines;  the  poriferous  areas  are  however  somewhat  rounded 
at  the  upper  angles,  while  the  form  of  the  border  is  such  as  to  give 
to  the  whole  organ  a  regularly  rhomboidal  aspect.  The  shape  is 
beat  shewn  in  fig.  2a,  and  in  the  basal  rhomb  of  2c;  by  comparing 
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the  latter  with  the  portion  of  the  baaal  rhomb  of  P.fiUuxtut,  repre- 
H(!iiti;d  in  la,  the  diSurence  will  be  at  once  detocted  ;  all  the  othen 
are  more  or  less  distorted.  In  P.Jtlitextus  the  left  upper  rhomb  is  a 
little  more  than  one-third  the  length  of  the  body,  but  in  P.  d^uu 
it  is  a  little  more  than  one-fourth.  The  plates  of  the  veut?^  eije 
have  not  yet  been  seen. 

Exp  1.1.11  ATioH  0?  Fiocms.     Plate  H. 
Pigs,  ta,  2b,  3c  and  2df  ore  dorsal  ritwa  of  Ihis  species,     It  is  donbtAil  whetfaei  U 
Bhould  be  referred  to  lUa   species  or  to  tbc  thickly  striated  varietiu  of 
P.filileilui,    Tbc  crushed  condition  of  this,  and  indeed  of  nil  the  gpecimea!, 
renders  it  most  difficult  to  decide  when  tbc  s|iocieB  are  bo  closely  allied. 

LfiadUy  and  Formafion. — Trenton  limestone,  City  of  Ottawa. 
Collector. — E.  Billings. 

V.  Pleubocystites  exobnatcs.  Billings. 

Dfacriplum. — Rhombs  sub-triangular,  surrounded  by  a  tbiu  sharp 
border,  which  ia  a  good  deal  elevated  above  the  surface.  The  upper 
side  of  the  rhomb  is  nearly  straight,  and  the  other  two  sides  converge 
to  a  slightly  rounded  angle  below.  The  outline  of  the  rhombs  of 
thia  species  ia  like  that  of  P.  robmtm ;  but,  on  the  other  hand,  the 
poriftTotisarca  or  portion  has  a  flat  stirfaco,  wliile  in  the  other  species 
it  is  concave.  The  plates  of  the  ventral  integument  are  about  the 
size  of  those  of  P.Jt/iicjtun,  from  which  species  it  differs  by  the  form 
cf  the  rhombs  ;  the  size  of  tlie  ventral  plates  also  separates  it  from 
P.  squnnwsJM.     The  column  is  beiiutifully  striated  longitudiually. 

Locrdity  and  FormiUiim. — Lower  part  of  the  Treiitoa  limestone, 
Montreal.  Fragments  reseinbling  this  species  occur  in  the  Chazy 
limestone  near  Montrt^al. 

Collector. —'E..  Billings. 


VI.  Pleurocystites  Anticostiensis,  Billings. 
Plate  I.    Figure  3. 

{Geological  Sumy  of  Canada,  Report,  1856,  p.  288.) 

Description. — All  that  can  be  said  about  this  species  is  that  the 
rhombs  are  very  long  and  narrow,  and  the  large  joints  of  the  column 
so  coarsely  striated  that  they  appear  to  be  nodulose.  Only  a  frag- 
ment, consisting  of  a  portion  of  the  column  and  the  lower  part  of 
the  body,  has  been  collected ;   the  specimen  measures  eleven  liaee 
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froiD  tlie  base  of  the  bofly  to  the  upper  angle  of  the  large  domal 
bexagonal  plate,  and  the  right  half  of  the  left  upper  rbomh  is  in 
length  fivo  lioea  aiid  in  breadth  one  line.  The  plates  appear  to  have 
bi>eri  smooth,  and  in  this  respect  principally  does  the  species  differ 
from  P.filitvxtuii,  which  is  much  ornamented  with  radiating  stri^. 
Thia  is  the  only  species  we  have  as  yet  from  the  Hudson  River  group. 

BXPLUATIOH  or  PlOUBR.      PlstS  I. 

Figure  3.     Dorsnl  view  of  an   imperfect  gpccimen  at  this  Bpecies. 

Locality  ami  Formation. — Charleton  Point,   Island   of  Anticosti ; 
Hudson  River  group. 
{^oUeOor. — J.  Richardson. 

Genui  Glvptocystites,  BilUngs. 

{Canadian  Joamai,  to),  ii.  p.  21B,  ISSl^  Gtal.  Surety  0/  Canada,  Ripwt,  1656,  p.  260.} 
Generic  Characters. — Body,  elongate,  cylindrical;  test  composed 
of  four  series  of  plates,  of  which  there  are  four  m  the  basal,  and 
five  in  each  of  the  second,  third  and  fourth  series  ;  three  of  the  basal 
plates  are  pentagonal,  the  fourth  hexagonal ;  the  mouth,  in  the  only 
Bpecie«  in  which  it  has  been  seen,  is  situated  in  the  lower  half  of  the 
body,  its  lower  side  being  formed  of  a  notch  in  that  plate  of  the 
second  scries  which  rests  upon  the  hexagonal  basal  plate;  it  is 
without  a  valvular  apparatus;  the  ambulaoral  orifice  is  in  or  near 
the  centre  of  the  summit,  where  it  receives  the  five  ambulacral 
grooves  of  the  arms ;  near  it  is  a  small  anal  ?  pore ;  there  are  from 
ten  to  thirteen  pectinated  rhombs;  the  arms  are  recumbent,  and 
apon  the  apex  of  the  fossil  the  ambulacral  grooves  are  beset  with 
amall  marginal  plates;  the  pinnulie  are  articulated  in  two  series; 
the  column  is  short,  and  tapering  to  a  point  at  the  lower  extremity. 
The  plates  of  the  cup  of  this  genus  are  somewhat  remarkable  for 
their  form.  In  the  hitherto  known  Crinoidefe  and  Cystidese  they 
are  polygonal  and  bounded  by  straight  sides;  but  all  the  species  of 
this  genus  yet  observed  have  some  of  them  with  re-entering  angles. 
By  referring  to  pi.  iii.  fig.  la,  it  will  be  seen  that  the  basal  series  of 
O.  multijioriia  is  very  regular,  and  exactly  like  that  of  the  genus 
EcKino-encrinitvi  (Volborth),  represented  in  fig.  16,  the  only  djt^^rence 
being  that  the  dorsal  plate  is  so  much  extended  upwards  as  to 
separate  two  of  the  plates  of  the  second  series.  These  two  plates 
axe  notched  on  the  upper  side  for  the  reception  of  the  small 
hexagonal  plate  of  the  third  series.     Several  of  the  other  plates  are 


B«  CANADIAS  FOSSILS. 

ftlso  variously  notctied.  In  tlit;  species  G.  Lagani,  Q-  Forhai,  anil 
G.  gracilis,  many  of  the  plates  have  re-eiiteriiig  uoglcH,  but  in  their 
arratigOQteiit  in  the  walls  of  the  cup  they  form  regular  series. 

TIjc  pectinati?d  rhombs  also  exhibit  soino  peculiar  new  features. 
In  uo  other  genua  have  more  than  three  buen  observed,  ami  these, 
in  all  the  genera  except  Ecluno-encnttites,  are  placed  one  at  the  base 
of  the  dorsal  side  and  two  in  the  upper  half  of  the  body,  aa  in  the 
genus  Pleurticystitcs.  Tlie  surface  of  Glypfocysikcs  shews  that  three 
is  not  tlie  constant  number.  It  was  also  supposed  to  be  essential  to 
these  organs  that  each  should  occupy  two  contiguous  plates,  about 
half  of  the  rhoiub  being  upon  one  and  the  other  half  upon  the  other. 
In  GlyiHoojtMct  we  liave  tlie  new  chanict«r  uf-liatf  rhomba  in  a!!  the 
four  speciiiS.    Generic  name  from  glyptos,  sculptured. 

Gli/ptonjttUei  at  one  time  appeared  to  me  to  bo  so  closely  related 
to  Echino-encrinilea,  that  I  had  much  doubt  as  to  the  propriety  of 
retjiining  the  name.  Afler  having  examined  a  number  of  good 
specimens  of  the  Russian  genus,  in  the  Museum  of  Practical  Geology, 
London,  I  am  sattaSed  that  there  is  no  generic  alliuity  between  them, 
except  in  the  presence  of  the  two  rhombs  in  the  dorsal  side  of  the 
base.  In  no  other  respect  is  there  any  near  relationship.  That  tlie 
number  and  arrangement  of  the  plates  are  the  same  in  both  genera, 
is  not  a  character  sufficient  to  unite  them ;  otherwise  we  should  be 
obliged  to  mjike  but  orn-  l'i'UUs  ui  Ffri'd-ciiiiilrs  (renrce),  Ai'HicijstiM 
.Forbes),  rninnajslUrs  (Foil>es),  F.<l,'i>i-'-c„vn„;i,:s  (Voll)orth),  /.cyWo- 
cr'uiUcs  (Courad),  and  (ilijiiioajsi'ius.  In  iill  of  these  there  are  four 
series  of  plates,  as  follows:  Four  basal  plafes,  and  five  in  each  of 
the  second,  third  and  fourth  series.  If  we  seeli  fur  otlier  characters, 
we  find  that  the  Riissiini  jinnis  consiists  of  several  species,  which, 
taken  toj^elher,  constitute  a  group  having  in  its  general  aspect  no 
reseuiblauce  whatever  to  that  irioup  formed  by  the  four  species  of 
tlie  American  geinis.  The  Kuropean  speci<'s  have  short  angular 
bodies  covered  with  thick  plates,  the  ventral  side  Mometinies  greatly 
lirojectiiig,  and  only  three  pectinated  riiombs  obscurely  developed; 
wliile  all  the  species  of  our  genus  Iiave  eloni^ated  sub-cylindrical 
bedii;s,  nearly  covered  with  riiouibs,  some  of  tliem  i)f  a  large  size. 

VII.  Gi.Yi'T<.cYfiTiTi:s  Mn.Tir.uus,  Hillings. 
Plate  III. 

I  Cnitiiiian  Journal,  vol.  ii.  p.  2ir.,  1854 ;    GtoL  Surrey  of  Canada,  R/porl,  ISSfi,  p.  281.) 

Pcscrijilion. — One  inch  in  length,  five  lines  in  diameter,  cylindrical, 
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obscurely  five-sided,  roiiiiiJcd  at  tlie  apex,  abruptly  truncated  at  the 
base  ;  moucfa  large,  oval,  without  valves,  situated  with  it.8  upper 
margin  about  the  centre  of  the  leuffth  of  the  body ;  anibulacial 
orifice  small,  situated  in  the  centre  of  the  apex,  a  small  pore  near  it 
on  the  right  hand  side  ;  arms  Eve,  four  of  them  extending  down  the 
sides  to  the  base,  the  fifth  only  two  or  three  lines  in  length ; 
thirteen  pectinated  rhombs ;  column  short,  tapering  to  a  point, 
annntated  by  alternately  wide  and  narrow  joints,  the  former  of 
which  are  striated  on  their  projecting  edges  in  the  longitudinal 
direction. 

In  this  species  the  basal  and  second  eeries  of  platea  are  pretty 
regular,  but  the  third  series  contains  two  plates,  which  are  very 
small  in  proportion  to  the  others,  an  irregularity  compensated  by  a 
corresponding  enlargement  of  two  of  the  plates  of  the  fourth  series, 
which  are  of  so  great  a  size  that  they  extend  from  the  top  of  the 
body  down  to  the  second  series,  and  thus  fill  up  the  blank  in  the 
third  eeries  formed  by  the  deficiency  in  the  size  of  the  two  small 
plates  mentioned  (see  pi.  iii.  fig.  la).  The  whole  of  the  upper  half 
of  the  test  presents  very  little  of  order  in  it«  structure,  in  consequence 
of  this  disproportion  in  the  size  of  the  platea. 

The  distribution  of  the  pectinated  rhombs  is  aa  follows : — 

On  till?  anterior  side  there  are  two  rhombs,  a  small  one  just  below 
the  mouth  on  the  right  side  and  a  large  one  above,  which  extends 
from  the  mouth  nearly  to  the  apex  (see  pi.  iii.  &g.dj. 

Oil  the  right  side  there  are  two  ;  a  small  one  near  the  a|iex  and  a 
large  one  below  it,  but  still  nearly  altogether  in  the  upper  half  of 
the  fossil.  Both  of  these  are  a  little  oblique,  the  large  one  with  its 
upper  extremity  leaning  forward,  and  the  small  one  leanmg  back- 
ward (see  pi.  iii.  fig.  c). 

Ou  the  posterior  or  dorsal  side  there  are  four,  two  at  the  base, 
one-half  of  ouch  being  on  the  basal  plate  of  this  side,  and  the  other 
half  on  the  contiguous  plate  of  the  second  series;  a  third  very  small 
riiomb  13  situated  between  the  two  small  plates  of  the  third  series, 
and  a  fourth  very  large  one  is  divided  betweeu  the  two  large  plates 
of  the  fourth  series  in  the  upper  half  of  the  fossil  (see  pi.  iii.  fig.  F). 

On  the  left  side  there  are  five,  a  large  one  next  the  mouth,  and  at 
its  upper  angle  another,  which  extends  across  the  sides,  sloping  a 
little  downwards,  with  a  third  which  rises  nearly  perpeniliculurly 
from  the  posterior  angle  of  the  second  one ;  below  this  there  is  a 
half-rhomb,  and  above  the  large  one  first  mentioned  in  this  division 
a  very  small  rhomb,  only  seen  in  perfect  specimens  (see  pi.  iii.  fig.  K). 
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There  is  very  little  diderence  in  the  fonn  of  tlie  rhombs.  The^d 
have  each,  except  the  three  smallest,  a  smooth  space  in  the  oeotnfl 
which  is  a  little  ch-valefi  above  the  poriferous  surfaee,  and  the  pored 
are  elongated  clefts  which  pass  uuder  the  central  smooth  place,  gfl 
that  the  pores  of  the  one  side  are  coutinuous  with  those  opoD  titfl 
other.  The  thin  partitions  between  the  pores  penetrate  eome  d)^| 
tance  into  the  interior  of  the  fossil.  Figures^  and  k,  plate  iii.  al^| 
sections  made  through  a  specimeu  to  shew  this  character,  la  ncsilfl 
all  the  rhombs  one  side  of  the  smooth  central  space  has  an  clevataH 
border.  ■ 

The  arms  are  five  in  number,  four  of  them  extending  down  tbd 
sides  from  the  apex  to  the  base;  the  fifth  is  a  short  arm,  and  reachttfl 
only  two  or  three  lines  from  the  summit  on  the  left  side  (see  pL  iSj 
fig.  E),  They  are  composed  of  double'  series  of  joints  alteniatiaiM 
with  each  other,  aud  so  loosely  attached  to  the  surface  that  they  caM 
be  easily  removed  with  the  point  of  a  sharp  knife.  The  ambiiladifl 
grooves  extend  the  whole  length  of  the  arms,  and  have  on  each  si^| 
a  row  of  seven  or  eight  pinnulcP,  those  upon  one  side  alternatidfl 
with  those  on  the  other.  The  two  anterior  arms  nnite  a  shfufl 
distance  above  the  large  rhomb,  whirh  is  situated  over  the  moutfl 
(see  figs,  a  and  n) ;  their  two  ambulucral  grooves  then  form  but  onS 
and  cross  the  apex  to  the  posterior  side  (see  fig.^)i  where  theydiv^^H 
and  run  don's  the  posterior  pair  of  arms.  In  crossing  the  suinia^l 
the  groove  sends  out  a  branch  to  the  short  arm,  and,  tbrougbo^| 
their  length,  small  branches  to  the  pinnulaj.  S 

The  ambulacral  orifice  is  very  small,  and  situated  in  the  bottQ^| 
of  the  groove,  a  little  on  the  anterior  side  of  that  point  where  tn^ 
groove  from  the  short  arm  enters  the  main  apical  furrow.  Thb 
aperture  is  usually  concealed  by  the  small  marginal  plates  of  the 
ambulacra  shewn  in  fig.  g.  Of  these  there  is  a  row  on  each  side  a 
the  groove,  and  when  the  top  of  the  fossil  is  so  perfect  as  to  exhild 
thcni  well-preserved,  they  are  always  so  firmly  interlocked  that  thrt 
completely  rlose  the  furrow.  In  this  state  they  no  doubt  formed  J 
securely  protected  covered  way  for  the  passage  of  the  ambtllw 
vessels  to  the  arms. 

The  minute  aperture  on  the  left  side  of  the  apex,  near  tbu  i 
lacral  orifice,  is  a  miunto  pore  situated  in  thti  centre  of  u  i 
rounded  tubercle  (see  fig.  gj. 

The  pinnulu)  are  scarcely  one-third  of  a  lino  ia  diameter,  i 
about  lialf-an-inch  in  length.    They  are  articulated  in  two  t 
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or  Fiamis.    Plate  III. 


Fig.  la.  The  plates  of  the  cal^i  spread  oat;  the  dotted  lioea  irbich  extend  Trani  tbg  U 

to  tbD  botlom  iniJiciiie  the  Foorse  of  Ibe  ormB. 
Fig.  lb.  PlntcB  of  tbc  geous  Erhino-tncrinitr.t  Sgated  bare  tor  comporisoD. 
Fig.  (1.     Aalerior  view  ol  a,  perfect  gpecimen  of  G.  muUyiorui. 
Fig.  B.    The  left  side  of  the  game  BpccimeQ. 
Fig,  F.    The  dorsal  or  posterior  side  of  another  apecimeD. 
Fig.  c.     The  right  side. 
Pig.  g.     The  apex  eclarged. 
Fig.  i.     The  base. 

Fig.  n.     A  gpeclmen  with  the  colnmn  atlacbcd,  anterior  view- 
Fig.  L.    One  of  the  rhombs  enlarged. 
Figs-  S^k.     Sectiona  shewing  the  depth  to  which  the  partitions  of  the  rhombs  entered. 

Locality  ami  Formation. —  Trenton  limestone,  City  of  Ottawa, 
Montreal  and  Beaiiport.  Only  fragments  have  been  found  at  the 
latter  two  places,  and  all  the  perfect  epeciiuens,  about  eixty,  were 
collected  from  a  piece  of  shale  about  two  yards  square  and  one  or 
two  inches  in  thickness.  There  is  good  reaaon  to  believe  that  they 
lived  and  died  upon  this  spot.  The  shale  was  a  layer  between  two 
beds  of  limestone,  the  lower  of  which  was  partly  composed  of  the 
detached  plates  of  this  species.  Imbedded  in  its  surface  were  several 
perfect  specimens  among  the  fragments.  The  shale  which  covered 
it  was  full  of  individuals  with  their  columns  and  delicotc  pitinulse 
attached.  It  is  quite  clear  that  they  could  not  have  been  at  all 
drifU-d  about  the  bottom  after  death,  otherwise  they  would  at  least 
have  lost  their  columns  and  pinnula.".  It  is  more  probable  that  they 
formed  a  little  colony,  growing  on  this  spot  at  a  considerable  depth, 
and  in  clear  water,  and  that  the  shale  consists  of  a  deposit  showered 
down  upon  them  from  a  superficial  current,  literally  burying  them 
alive. 

Collector. — E.  Billings. 


Vlil.  Glyptocystites  Loqani,  Billings. 

Plate  IV.    Figs.  la-A. 
{GtoiogUal  Surety  ofCanadn,  Report,  IBSR,  p.  2Si.) 

Dacription. — Length  of  large  specimens  one  inch  and  a-fonrth ; 
diBmct4jr  eight  Unos ;  cylindrical,  obscurely  five-sided,  abruptly  trun- 
cated at  the  summit ;  base  slightly  roimded  ;  each  plate  ornamented 
with  from  three  to  seven  exceedingly  elevated,  somewhat  thin,  sharp 
ridges,  which  radiate  from  the  centre  to  the  sides;  spaces  between 
the  ridges  smooth,  or  very  minutely  striated  concentrically ;  calycloal 
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ambulncnil  grooves,  to  the  angles  of  tbe  truncated  apex,  bordoed 
by  marginal  plates,  as  in  G.  multlporut,  an<!  furnieJied  D«ar  theii 
extremities  each  with  several  sinaller  free  arms,  or  stout  pinnulffi, 
articulated  in  two  series ;  there  are  about  twelve  or  fiileen  pcctinateJ 
riiombs,  each  with  a  smooth  central  area,  which  is  not  elevated 
sboTe  the  surface  of  the  pores,  hut  b  quite  flat,  a  character  wbicli 
separates  this  species  from  the  next. 

Neither  the  mouth  nor  the  ambulacral  orifice  has  been  observed, 
owing  to  tbe  imperfection  of  the  specimens. 

The  column  is  short,  strongly  annuiated,  and  tapering  to  a  point 
at  ite  luwirr  extremity.  The  small  joints  arc  pentagonal,  and  present 
a  very  remarkable  character  in  the  fact,  that  their  angles  form  five 
e^Mrat  lines  round  the  column  throughout  its  length.  The  laige 
joiuts  which  constitute  the  annuiations  of  the  column  appear  to  be 
circular ;  but  none  of  the  specimens  are  sufficiently  well-preeerved 
to  shew  clearly  that  they  are  so. 

The  pinnulae  are  furnished  on  their  ventral  sides  with  minute 
marginal  plates,  siiriilar  to  those  of  PlmroajHitct.  This  appears  to 
be  one  of  those  species  in  which  the  body  of  the  arm  was  never 
developed,  but  only  the  grooves  aud  pinnulie. 

The  detached  plates  of  thia  magnificent  species  can  be  readilf 
distinguishod  from  those  of  any  other  crinoiil  or  cystidoan  of  the 
Trenton  IJincstoric  by  tlic  prciiliai'  star-like  Jip|it'arance  produced  by 
the  VL-ry  elevated,  sharp,  and  thin  radiating  riilgea  with  which  their 
surfaces  are  ornamented.  Altliough  a  number  of  the  bodies,  many 
of  them  with  the  column  attaclieil,  liave  bt'en  collected,  yet  noue  of 
them  shew  clearly  that  side  iL|ion  which  the  mouth  is  situated. 
The  plates  are  more  regulajly  nlti-riiatiiig  than  in  G.  miiliiimas. 
Tliis  sjiecien  cannot  be  identilied  with  the  Echi«o-(ncT/in!cs  annum- 
fmmis  figured  by  Professor  Hull  in  plate  xxix,  vol.  i.  I'ahvontologj'  of 
New  York,  liy  relerring  to  that  work  it  will  be  seen,  that  tbe 
triangular  spaces  upon  the  phites  between  the  large  raiiiating  ridges 
are  strongly  striatcil  at  right  angles  to  the  sides  of  the  piales  {see 
the  two  ligiires,  Ad  and  also  4o-,  in  the  plate  cited).  In  our  species 
these  spaces  are  (|nito  smooth,  or  only  marked  by  faint  lines,  which 
are  concentric,  and  therefore  run  in  a  direction  at  right  angles  to 
that  of  the  stria;  of  tlie  New  York  specimens.  Professor  Hall's 
figures  do  not  exhibit  uuy  pcc'tinated  rhombs;  and  fNrlher,  by  fiijure 
4f  it  is  shewn  that  the  base  of  E.  iiiHiliiiiiJ'oriiiis  is  composed  of  two 
pentagonal  and  two  quadrangular  plates;  ours  has  three  pentagonal 
and  one  hexagonal  basal  plate. 
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ExpLisATioR  or  PiaDnia.     Plate  IT. 


Figs.  U  and  lb  ore  dorsal  ricwi  or  iwo  ipccimeDa, 

Figa.  Ir,  lif  and  It  &ie  enlarged  Tiews  or  the  interiorB  of  three  ibomblfnrous  plates, 

slieirmg  that  Ibe  poren  pt^DetrBte  through,  and  that  each  on  the  JDsiiie  la 

Bnrrounded  by  an  elcecdingly  ibio  elevated  border. 
FiK'  1/-  A  portioD  of  the  amLuIacral  grouiu  of  the  apes,  and  one  of  the  pionuliE 

enlarged. 
Fig.  Ig,  A  fragmeot  with  two  of  the  pianuUe. 
Figs.  I>  aad  ij.  Frngmenu  of  coltimns ;  the  specimens  are  crushed,  and  do  not  clearlf 

shew  the  apiral  uraagement. 

Locality  and  Formatiim. — Trenton  liniestonei  Island  of  Montreal ; 
plates  ill  an  excellent  state  of  preservation  are  extremely  abundant 
in  certain  localities  of  the  formation. 

Co«fc(or!.— Sir  W.  E.  Logan,  E.  Billings. 

I  beg  to  dedicate  this  species  to  the  discoverer. 


Vln.    GLYPTOCY3T1TES    LOGASI    var.  GRACILIS,   BillingS. 

Plate  IV.    Fig.  3. 

Deacription. — This  species  or  variety  differs  from  the  last  in  its 
greater  proportional  length  and  fonn  of  the  rhombs  and  column. 
There  is  a  deep  angular  furrow  around  the  margin  of  each  rhomb, 
and  the  central  space,  uistead  of  being  quite  level,  is  much  elevated. 
In  the  only  specioieu  collected  there  is  do  unperforated  area  iu  the 
centre  of  the  rhomb,  as  in  G.  Logani  proper.  The  large  joints  of 
the  column  are  close  together,  whereas  in  the  other  iorm  they  are 
separated  by  an  interval  equal  to  or  greater  than  their  thickness. 
On  account  of  these  differences,  I  have  thought  it  proper  to  name 
this  form  as  a  variety  of  G.  Logani, 

Locality  anil  Fomiaf'wn. — Trenton  limestone,  Montreal. 

ColUclm.—Sa  W.  E.  Logan. 


ft 


IX.  Glyptoctstites  Fobbesi,  Billings. 

Plate  IV.   Fig.  3. 
{Gtalogical  Survey  of  Canada,  Reporl,  1856,  p.  2B3.) 


Description, — The  body  of  this  species,  judging  from  the  fragments 
in  the  colU'ction,  is  about  two  inches  in  length  and  three-fourths  of 
an  inch  in  diameter.  The  character  of  its  surface  is  such,  that 
detached  plates  may  be  distinguished  at  a  glance  from  those  of 
either  of  the  two  preceding  species,  being  larger,  thicker,  and  more 
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profusely  ornamented  with   rattintiDg  ridges  -axiA  strise.    Althm 
there  is  an  ftbuni]imc«  of  the  comminuted  remaina  in  the  ( 
limestone,  yet  only  the  biise  of  the  cup  of  one  specimen  has  beel^ 
found.     Fortunately  it  is  sufficiently  well-preserved  to  shew  that « 
least  a  great  proportion  of  the  numerous  plates  and  coin 
which  it  waa  associated  belong  to  the  same  species.     The  spccimcB^ 
consiflta  of  four  joints  of  tlie  columns,  two  of  the  basal  plates  on  the 
dorsal   side,  one  large  heptagonal  plate  of  the  second  series,  and 
portions  of  two  others,  one  on  each  side  of  this  latter.     The  follow- 
ing figuie  shows  the  disposition  of  the  rhombs  at  the  base  of  tha  J 
dorsal  side : — 


At  the  base  upon  the  dorsal  side  there  are  two  perfect  rbom 
one-half  of  each  of  which  is  on  the  central  bimal  plate ;  the  other  ti 
halves  are  upon  the  two  plates  of  the  second  series,  which  ret 
the  upper  sloping  sides  of  this  basal  plate.     These  two  i 
therefore  correspond  to  the  pair  occupying  the  same  position  i 
Echino-enrrinirci  anguloim,  Volborth  (see  pi.  lii.  fig.  16),  and  Gf.  i 
tiponu,  pi.  iii.  fig.  la.     In  addition  however,  we  have  in  Q.  Fim 
two  half-rhombs  on  two  of  the  basal  plates  which  do  not  c 
the  other  species;  their  positions  are  shewn  in  the  above  wi 

The  plates  have  two  sets  of  surface  ridges  : — 

1.  From  four  to  six  large  ridges,  which  radiate  from  the  cenf 
of  each  plate  to  the  centre  of  each  straight  side  of  the  plate, 
are  in  general  strongly  elevated,  with  rounded  or  sharp  edgus  i 
broad  bases.  In  the  angular  spaces  formed  by  the  large  rid| 
are  smaller  parallel  ones,  which  form  other  included  similar  a 
spaces  (see  plate  iii.  figs.  3e  and  Sf). 

2.  The  whole  surface  of  the  plates  is  also  covered  with  i 
coni'eiilric  striii',  which  are,  on  some  of  the  plates,  stronger  betwec 
the  ridges  than  upon  them  (see  plate  iv.  figs.  3<;  and  3f).    When  tl 
plates  are  worn,  the  large  radiating  ridges  become  rounded,  ud  tl 
concentric  stria:  are  wholly  obliterated. 

The  joints  of  Uie  column  attached  to  the  fragment  figured  Bppi 
to  be  obiicurcly  pentagonal;  but  in  the  same  rock  ore  many  coltu 
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which  arc  round,  and  with  the  large  jointa  ornamented  with  little 
pits  or  coarse  striie.  It  is  not  certain  that  these  round  columns 
belong  to  the  same  species. 

BxPLAHiTioK  or  Fionuo.     Plate  [V. 

Fig*.  3a  and  3ft.  Two  vicwi  of  the  baae  of  a  »pecinieti. 

Pigs.  3c  and  3^.  Imperfect  plates,  lo  alieiv  iJie  character  of  the  rhombs.  3d  baj  the 
remBlns  of  fuur  rhumba ;  3e  U  the  bawl  plate  of  the  right  Bide )  3/  the 
heiagooal  basal  plate  of  the  aulorior  side  i  3g  sad  3A  ronnd  colom&g, 
with  the  edges  of  the  large  joints  pitted. 

Locality  and  Formation. — Chazy  limestODe  at  Caugbnawaga,  and 
on  the  Island  of  Montreal. 

Colleiiors. — Sir  W.  E.  Logan,  J.  Richardson,  E.  Billings. 

Geiitts  CoMAnocYSTiTES,  Billings. 

(Cnuuftun  Jotmiaf,  vol.  ii.  p.  309 ;    Gtologitol  Surrty  of  Canada,  Rtporf,  IBGIt,  p.  3BS.) 

Generic  Characters. — Body,  ovate,  the  smaller  extremity  being  the 
base;  pelvis,  small,  of  three  plates,  above  which  are  from  eight  to 
ch'vea  irregular  rows  of  plates,  mostly  hexagonal ;  mouth,  near  the 
siimmtt,  provided  with  a  valvular  apparatus;  arms,  free,  grooved, 
sad  composed  of  a  single  series  of  joints  bearing  pinnulaa ;  ambula- 
crsl  orifie«  in  the  apex  between  the  arms ;  column,  round  and  smooth. 
The  plates  of  the  only  gpcciea  that  has  been  collected  present,  in 
some  conditions  of  preservation,  a  peculiar  vescicular  structure  of 
tbeir  exterior  surfaces,  while  sometimes  they  are  solid  and  smooth. 
Generic  name,  comaron,  a  strawberry. 

X.    COMABOCYSTITES   PIINCTATITS,   BillingS. 

Plate  V. 

(Canadian  Journal,  vol.  ii.  p.  ITO  ;    Gtotagital  Survey  of  Canada,  Report,  1856,  p.  2SS.) 

Detcription. — The  body  of  this  species  ia  of  au  oval  or  pyriform 
shape,  and  in  large  specimens  about  one  inch  and  a-half  in  length. 
It  is  protected  by  plates  which  have  a  deep  concavity,  occupying 
nearly  the  whole  of  the  area  of  each,  the  effect  of  which  is  to  cover 
the  surface  of  the  fossil  with  large  rounded  pits,  an  aspect  that  serves 
to  difltinguish  it  at  the  first  glance  from  any  other  known  in  the 
Lower  Silurian  rocks  of  Canada.  In  certain  states  of  preservation 
Qie  sutures  are  marked  by  minute  thickly-set  square  or  oblong  rough 
punctuations,  which  do  not  however  appear  to  penetrate  through  to 
the  interior.     In  some  specimens  there  is  only  one,  and  in  othere 
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two  or  three  rows  of  tbeae  punctures  upon  each  suture.  The  greaWr 
portion  of  the  area  of  the  plate  is  mnrkcd  with  deep  fisaure-like  Mtrin? 
at  right  angles  to  the  suture,  and  with  thin  erect  lamella;  or  partitions 
between  them.  These  are  sometimes  crossed  by  other  laim-Ik' 
parulk'l  with  the  edgea  of  the  plat^w,  the  effect  of  which  is  to 
produce  a  peculiarly  rough  surface.  Sometimes  none  of  these  are 
visible,  and  the  surfaces  of  the  plates  are  then  uniformly  smooth  and 
solid.  These  variations  are  the  results  both  of  weathering  and 
structure.  Portions  of  the  centres  of  the  plntos  of  the  two  specimens 
figured  (pi.  V.  Gga.  1  and  2)  have  the  external  surface  smooth,  while 
the  margins  are  rough. 

The  mouth  is  large,  near  the  apex,  and  closed  by  a  pyramid  of 
five  triangular  valves. 

The  ambulacral  orifice  has  not  yet  been  distinctly  observed,  but 
there  can  be  little  doubt  of  its  existence.  The  arras  are  four  in 
number,  and  consist  of  an  anterior  pair  situated  directly  over  the 
mouth,  and  a  posterior  pair  placed  opposite,  on  the  posterior  side  o( 
the  summit ;  a  deep  narrow  groove  crosses  the  apex,  in  a  direction 
from  the  anterior  to  the  posterior  side;  from  one  end  it  sends  up 
two  branches  into  the  anterior  pair  of  arms,  and  from  the  other  cud 
two  into  the  posterior  pair.  The  arrangement  of  the  ambulacnl 
furrows  in  this  species  is  then  precisely  as  in  Gttjptocijatitai  multipont, 
and  no  doubt  an  orifice  will  yet  be  found  in  the  bottom  of  the 
groove,  upon  the  sumniit  between  the  two  pairs  of  arms.  The  arms 
cousiiit  of  a  single  st'ries  ol  joinis,  each  about  one  line  and  a-ha!f  in 
length;  the  pinnnliu  are  nearly  cylindrical,  and  divided  by  joints  at 
lengths  of  about  half  a  line.  lu  tiie  only  specimen  known  with  the 
arms  attached  (plate  v.  fig.  1)  one  side  of  tiie  arm  only  can  be  seen, 
the  other  being  imbedded  in  the  rock.  It  shews  that  upon  at  least 
the  side  exposed  there  is  one  pinnnla  to  eacli  joint,  but  whether 
there  is  a  row  on  ihc  other  side  of  the  groove  or  not  remains  to  be 
nscertaiued. 

The  column  is  round  and  smooth,  formed  of  verj'  thin  joints,  and 
does  not,  in  a  specimen  with  three  inches  presened,  exhibit  any 
signs  of  tapering. 

E^I'LANiTlON  OF  FlOlBSa.        PlftW  V. 

Fip.  1.  Anterior  view  of  a  Urge  specimen,  with  one  ami  and  the  pinnuL-p  atUcbed, 
0,  ibe  moutli ;  la,  a  plale  of  the  same  onlurgi'd,  to  shvn'  liie  peculiar  jtri>- 
tion  ;    1ft,  the  valvular  iipp.irstus  of  llie  mouth  enlarged. 

Fig.  3.  View  of  Ibc  left  aide  of  SDOther  apeeimeo  ;  2a,  a  plate  of  same  enlarged; 
lb,  oaUine  of  Uie  entnmit,  shewing  ihe  posjlions  of  the  baaea  of  the  umf, 
knd  the  ambnlacrkl  groove  between  Ihem. 
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'iry  and   Furmaiion. — Trenton   limestone,    City  of  Oftawu. 
lents  are  not  very  iinconimou,  but  perfect  specimens  exceed- 
ing I  y  mre. 

Cf^lccton. — E.  Billings,  J.  Richardson,  and  others.  Tbe  epeciraen 
fig.  2  was  fouad  by  Captiiin  W.  S.  Hunter  of  Ottawa,  nnd  fig.  1  by 
E.  Billings. 
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Gcnui  Amtgdalocystites,  Billings. 

n  Jourtml,  »ol,  li.  p.  270,  IBM ;    Gtol.  Survey  of  CuniKfa,  Bepurl,  1850,  p 


Oennric  Characters. — Body,  ovate ;  pelvia  of  tbree  plates,  above 
wlucb  are  dght  or  Jiiore  irregular  rows  of  plates;  the  moutb  is 
Dear  tbe  summit,  closed  by  a  valvular  apparatus;  anna,  large, 
recumbent,  composed  of  a  double  series  of  joint-s  bearing  a  single 
row  of  pinnuliB;  ambulacra!  orifice  situated  in  tbe  apex;  ambulacra! 
groove  not  in  the  centre  of  tlic  upper  surface  of  tlie  anu,  but  on  one 
ude ;  column  round ;  the  plates  are  solid,  or  not  poriferous.  Generic 
name  from  amygdalc,  an  almond. 

Comarocijstkef  dilFers  from  tliis  genus  by  the  poaaessiou  of  free  arms 
and  tbe  porous  character  of  its  plates. 


XI.  Amtgdalocystites  florealis,  Billings. 

Plate  VI.   Fig.  Iffl-le. 

(Owarfian  Jwd-nit/,  Tol.  ii.  p.3T0,16S4i  GtoL  Survey  of  Canada,  Rt}»Tl,l«K,f.  iS^.') 

Descriiition. — Body  ovate,  rounded  at  the  apex,  tapering  towards 
the  base,  about  one  inch  and  a-half  in  length.  Each  of  the  platee  of 
this  species  has  a  low  rounded  tubercle  in  the  centre,  from  which 
ridges  raiiiate  to  the  angles;  these  ridges  are  scarcely  elevated  above 
the  surface  where  they  leave  the  border  of  the  tubercle  in  the  ceutre, 
but  increaHe  in  width  and  height  as  they  depart  from  it ;  they  are 
sharp-edged,  and  attain  their  greatest  lieigbt  at  the  angles  of  tbe 
plates.  The  arm  crosses  the  summit,  and  extends  ueariy  down 
to  tbe  base  upon  one  side,  and  only  two  or  three  lines  from  tbe 
apex  on  the  other ;  it  is  composed  of  a  series  of  large  joints, 
which  are  about  one  line  in  height  and  scarcely  so  much  in  width, 
and  a  second  aeriea  of  smaller  pieces  about  one-balf  tbe  height  which 
are  placed  at  the  bottom  of  the  larger,  upon  one  side.  The  arm 
IhuB  composed  fonns  a  projecting  ridge  up  the  posterior  side  of  the 
body  across  the  apex,  and  a  short  distance  down  the  anterior  side. 
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Each  one  of  the  large  joints  bears  a  pinuiila,  an<l  the  ambu] 
groove  la  situated  not  on  the  top  of  the  arm,  but  on  one  e 
On  the  posterior  side  of  the  fossil  the  groove  is  on  the  left  Gidel 
the  arm.    On  the  apex  there  appears  to  he  an  interruptioD,  asl 
one  of  the  joints  were  absent;  the  ambulacra!  orifice  is  no  dot 
situated  at  this  pomt,  but  it  has  oot  beeu  clearly  made  out  in  a 
of  the  specimens  yet  procured.     From  this  supposed  position  of  H 
ambulacral  orifice  proceeding  forward  the  groove  is  on  the  rip 
side  of  the  arm,  the  mouth  being  on  the  left,  as  shewn  in  plate  -4 
fig.  la,  at  m. 

The  column  is  round,  smooth,  and  composed  of  thin  joints. 

In  this  interesting  form  wc  have  an  example  of  a  Cystidean 
a  body  composed  of  an  indefinite  number  of  plates,  like  the  Spi 
ititest  and  with  the  arms  arranged  exactly  as  they  are  in  Ptciidocriail^ 
a  genus  characterised  by  a  few  plates  which  are  definite  in  numbt 


B  or  a  gpecimen  ;   i 


Fig.  la.  Tlie  kft 

If,  posterior )  and  id,  anterior  view) 
Chla  apectmeD.     It,  ane  of  the  plntea 


FiaimiB.    Plate  VI. 

Uie  monlb.     Fig.  lb.  Rigbt  aid«  of  IIm  m 


Tbo  groove  it 

n  large  d. 


Localky  and  Forjnalwn 
Collector.— K.  . 


-Trenton  limestone,  City  of  Ottawa. 


XII.    AMYQDALOCrSTITES    TENUISTRIATUS,    BllUngS. 

Plate  VI.   Figs.  2o-8/: 

iCanadiim  Juumal,  vol.  U.  p.  2l\,  18B1;   Gtal.  Survtg  of  Canada,  Report,  IBSC,  p.  I 

Description. — Body  elongate,  ovate ;   plates  smooth  in  the  cfllit^ 
a  low  rounded  ridge  proceeds  from  the  smooth  space  in  the  c 
of  each  plate  to  each  of  the  angles,  where  it  meets  the  siaufl 
ridges  which   radiate   from   the   centres  of  the   adjoining   plahj 
between    these   ridges   the   triangular   spaces   are  finely  but  ^ 
distinctly  striated  at  right  angles  to  the  sutures.     The  month  h 
close  to  the  arm  on  the  left  side,  near  the  summit. 

The  specitnoD   represented  by  figs,  2a  and  2fi  is  tht:  < 
which  I  drew  up  the  original  description  published  in  the  Cunx 
Jonmal  in   I6'54.     It  shews  only  fragments  of  the  arm.  i 
surface  of  the  p1at«s  is  so  different  from  that  of  A.fittrcalu,  ttu 
then  had  no  doubt  of  tlio  distinctness  of  the  two  spcciiM. 
auramt-r,  however,  I  found  at  Belleville,  Canada  Wiot,  t^e  i 
specimen,  fig.  2c,  which  baa  mncb  the  form  of  A.foreaJu,  a 
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arm  almost  precisely  the  same,  but  the  plates  are  striated  like  those 
of  A,  tenuistriatus.  It  seems  to  connect  the  two  species,  but  until 
good  clear  specimens  can  be  examined,  it  would  be  the  better  plan 
to  retain  the  two  names. 

Explanation  of  Fioubns.    Plate  VI. 

Fig8.  2a,  26.  Right  and  left  side  of  the  Ottawa  specimen ;  m,  the  mouth.  2c.  Left  side 
of  specimen  from  Belleville,  shewing  a  portion  of  the  arm.  2e.  The  arm  en- 
larged, shewing  the  ambulacral  groove.  2/.  View  of  the  top  of  the  arm, 
shewing  the  articulating  cavities  of  the  pinnulse,  and  the  branches  of  the 
ambulacral  grooves  leading  to  them.  2d.  A  plate  enlarged,  shewing  the 
stris. 

Locality  and  Formation. — Trenton  limestone :  one  specimen  from 
the  city  of  Ottawa  and  one  from  Belleville.  The  species  appears  to 
be  excessively  rare. 

Collector, — ^E.  Billings. 


XIII.  Amygdalocystites  radiatus,  Billings. 

Plate  VI.  Figs.  3a,  36. 

{Canadian  Journal^  vol.  ii.  p.  271,  1854  ;  Geol.  Survey  of  Canada^  Report^  1856,  p.  289.) 

jJescription. — Body  ovate ;  plates  somewhat  convex,  and  orna- 
mented with  strong  ridges  which  radiate  from  the  centres  to  the 
angles ;  mouth  ambulacral  orifice  and  arms,  unknown ;  column 
round  smooth  composed  of  thin  joints. 

The  spaces  between  the  large  radiating  ridges  are  flat  and  covered 
with  small  tubercles,  which  disappear  when  the  plates  are  a  little 
worn. 

Of  this  fine  and  very  distinct  species,  enough  has  not  yet  been 
found  to  shew  conclusively  that  it  belongs  to  the  present  genus.  The 
plates  however  are  solid,  or  not  poriferous,  and  the  shape  of  the 
body*  and  column  is  so  much  like  the  other  species,  in  general 
aspect,  that  I  have  referred  it  to  this  genus  for  the  present. 

ExPLAHATiOH  OF  FiQUBBS.     Plate  VI. 

Fig.  3a.  A  specimen  crashed  flat.  36.  One  of  the  plates  enlarged.  The  specimen  is 
worn,  and  does  not  shew  the  granular  surface  of  the  spaces  between  the 
radiating  ridges. 

Locality  and  Formation. — Trenton  limestone.  City  of  Ottawa. 
Coliector. — ^E.  Billings. 
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Gou  Mjtt»CTSTtTES.  BillingK. 

Gnuric  Characfr: — Body   Ovate  or  globular,  composed  of  an 

itu)«finit«  number  of  plat*«,  usuaUj  about  forty  or  fiJH^;  moudl, 
almoflt  apical;  anibalacrul  orifice  od  ooe  side,  but  to  the  uji]*er  half 
of  Uic  body;  ortna  recumbent,  iit  some  species  Qumeroua;  plates 
thick  solid,  not  poriferous ;  coluuin  uukoon-a.  Generic  uaiuf  from 
malm»,  an  apple. 

Thu  gcD(U  \s  composed  of  some  .iptHi^ie!!  of  Cpiideans  lately 
discovered  tu  the  Cliazy  limestone.  They  ore  usually  globular,  and 
covured  with  Bmoutb  plates,  aud  in  general  form  aud  aspect  much 
rcscmblo  tbe  EtAinorphariCet  of  ScandittaTia  aod  BuRsia,  from  all  of 
which  however  they  difierio  the  ab»euce  of  pores  in  their  plates. 

Tlie  gRUua  Cryj/tocrinitts  (Von  Buch)  is  related  to  Mtiloe^itta  « 
far  a«  regards  the  absence  of  pores  or  pectinated  rhombs,  but  dilH-rs 
in  having  the  ambulucral  oriGce  in  the  apex,  tbe  mouth  being  in  the 
aidv,  and  appeara  tu  be  composed  of  a  definite  number  of  plates,  there 
being  three  in  the  basal  series,  five  in  the  second  series,  aud  alter- 
nating with  these,  five  others  in  the  second  series. 

Mulocyitile$  differs  from  AmygdalocyitittM  in  being  composed  of  s 
letwer  number  of  plates,  and  in  having  tbe  ambulacral  orifice  in  tbe 
Hide,  find  the  mouth  neiirly  in  the  centre  of  the  apex.  The  arms 
appisar  also  not  to  be  uliki;  in  the  two  genera,  although  none  of 
the  Hin;cinienM  are  miirn.:ioiitly  WL'Il-preserved  to  qIww  the  structure 
vi;ry  (iintinctly. 


XIV.  Mai.ocvs'i  iTi;s  Ml'kchikosi,  Billings. 

Plate  Vir.  Figs,  la— 1('. 

Pcucrijiiiim. — Body  globular,  or  slightly  ovate;  plates  varying 
from  plane  to  coTivex,  coVeri;d  with  small  granular  tubercles;  amia 
usually  eight,  forming  two  fascicles  of  four  in  each,  connected  by  a 
(tliort  groove,  in  the  bottom  of  which  is  the  ambulacral  orifice; 
tliey  are  long,  and  wind  around  the  body  oblicjuoly  descending  from 
the  orifice  nearly  to  the  base;  mouth  nearlycircular,  without  valves. 
In  a  specimen  eleven  lines  long  and  ten  lines  in  greatest  breadth 
the  anibulacnil  orifice  is  half  a  line  broad,  and  the  mouth  one  line 
and  a  half.  The  area  of  the  month  is  therefore  about  nine  times 
greater  than  that  of  the  ambulacral  oriGce. 
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Thia  species  presents  eome  variations  iu  foriti  and  size.  Tlio 
greater  number  of  the  specimeos  are  nearly  globular,  and  about  oup 
inch  ill  diameter.  Fig.  U,  pUte  vii.  represents  an  individual  tlmt  ]* 
ovate,  the  lengti  being  fifteen  lines  and  the  breadth  twelve  lini-s. 
Fragments  have  been  observed  which  must  have  belonged  to  speci- 
mens two  inches  in  diameter.  The  plates  are  also  souietinieH 
exceedingly  convex,  the  sutures  being  depressed.  In  specimens 
with  smooth  surfaces,  or  with  the  plates  not  convex,  it  is  ulmu«t 
impossible  to  distinguish  the  sutures. 

Dedicated  to  Sir  Roderick  I.  Murchison,  FR.8.,  G.S.,  &c.  &c. 
Director-General  of  the  Geological  Survey  of  the  United  EiEigdotu 
of  Great  Britain  and  Ireland;  author  of  "The  Silurian  System,"  ttc. 

Ekflakatiox  Of  FiattHH.     Plalo  VII. 

Fig.  la.  Right  aide  of  a  gpecimen,  sbewing  the  ambuUcrat  orifice  anJ  Ibe  eiglit  arms. 
It.  Tbe  ien  side,  shewing  the  poaition  of  the  nioulh,  m.  Ic.  Vetlieat  viutr 
of  the  ambulacral  orifice.  Id,  U.  Ltd  sidcB  of  Ino  other  sreciiDeus. 
If.  Apex  of  le.  l\.  Base  of  hi,  shentng  the  tbrea  basal  plstBg.  li.  I'ortiau 
of  upper  sarface  of  an  arm  roogaiiied. 

Loealitij  and  Formation.  —  Chany  limestone,  Caughnawaga  and 
Island  of  Montreal'.  Fragments  are  exceedingly  abundant;  good 
xpecimeus  rather  uncommon. 

Colkctor.—E.  Billuigs. 


SV.  Maloctstites  Bareandi,  Billings. 

Plate  VII.  Figs.  2a— 2c. 

Descriiitlon. — In  this  species  the  body  is  nearly  globular,  and  the 
plates  smootli,  or  very  minutely  granulated  with  small  tubercles. 
The  mouth  is  five-sided,  and  aitunted  almost  exactly  in  the  centre  of 
the  apex  or  diametrically  opposite  the  point  of  the  attachment  of  the 
column.  The  arms  are  two  in  number,  and  very  short,  each  being 
not  more  than  three  or  four  lines  in  length.  They  are  so  disposed 
ae  to  form  two  balf-clrclea,  with  the  inner  curves  facing  in  opposite 
directions.  They  are  connected  by  the  usual  ambulacral  groove,  in 
the  bottom  of  whicb  is  the  orifice.  There  are  eight  joints  in  the 
arm  preserved  in  the  speciuieu  fig.  26,  pi.  vii.  which  is  the  ponterior 
arm,  or  that  most  distant  from  the  mouth.  The  specimen  repre- 
sented by  fig.  2c  has  the  anterior  arm  preserved,  and  it  shews  only 
four  joints. 


OAVADfAir  FoaaiA. 

mftde  passing  through  the  ambnlnctsl  orifiee,  the 
of  a  ^(rcinieD  uf  this  species,  it  will  exhibit  tba 

i!ineiit  of  the  orifices : — 


■^^ 


Pig.  I. 


Fig.  a. 


.  1,  m  is  the  place  of  the  mouth,  aa  the  anterior 

iBcral  orifice,  pa  the  posterior  arm,  c  the  column, 

.  aiirl  p$  the  posterior  side.     Fig.  2  is  a  diagram  of  a 

1  the  direction  of  the  line  ob  of  figure  1,  shewiDg 

of  the  arms  in  two  half-circles,  one  of  which  is 

Ai  laoutli  and  the  ambulacral  orifice,  the  other  being  on  tlie 

1 1  of  this  species  being  five-sided,  was  probably  prorided 

witn  valves.     It  is  one  line  in  diameter,  and  is  therefore  more  than 

four  Mjijcs  the  iirca  of  llie  Jimbiiliicral  orifice,  which  has  a  length 
of  le^slhaii  lialfaline. 

Srniit!  Mrnall  npiiciniriis  in  tin?  Cidlection  shew  that  when  young  this 
HjiircirM  wan  of  an  oval  or  ])yriforni  sliape. 

Ditiliriit.ml  to   M.   J.   liaiTuiide   of  Prague,   Bohemia,   author  of 
•'  SyHlT'itii!  Siluriiin  du  centre  de  la  Boliemc,"  Ac.  &c. 

ExPLiN*TioN  OF  FiouBsa.    Plate  VII. 
fl|[. 'Jii.  Vi.wiif  llip  left  siilcofuspecimpn;  a,  the  arm.    2b.  Posterior  view  of  Ihe5«iiie. 
■I'-.   Aiit.TlDr  vi«w  <]f  anollier   sjiccimpn.       2d.   The   nrm    of   la  magnifitd, 
■hnwiiiR  iho  short  brancliea  of  the  ambulacral  furrow  lo  the  baaea  of  tirt 


huiili/i/   mid   Formiiliiin. —  Clia/.y    limestone,   near    the    city  of 
Montreal. 

Collrrior'. — E.  Hillings  and  J.  McMullen. 

Genus  Pai,.eocvstitks,  Billings. 

iirnrric  Characters. — Tbe  body  is'  oval  or  pyriform,  composed  of 
numerous  plates,  which  are  poriferous;   the  pores  penetrate  the 
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margins  of  the  plates  and  extoiid  towards  the  centre,  but  do  uut 
open  out  on  the  exterior  8urfae«.  On  the  interior  surface  tliey  open 
between  the  ed^ee  of  the  plates.  Column,  arms  and  oriliccs  unknown. 
Generic  name  Wora  jialaios,  ancient. 

The  most  abundant  species  of  this  genus  appears  to  he  identical 
with  that  fossil  of  the  Cbazy  limestone  to  which  Frofeesor  Uull  has 
giveu  the  nainB  of  Actinocrimts  tenuiraduUui.  (See  Palseontology  of 
New  York,  vol.  i.  p.  18,  plate  i v.  figs.  8  and  9.)  I  have  ascertainiid 
however  that  it  is  a  Cystidean.  No  perfect  specimens  have  been 
found,  hut  several  fragments,  which  I  have  collected,  consisting  each 
of  about  one-third  of  the  body,  shew  that  it  is  a  genus  allied  to 
Comarocystiteii,  SpluerimUes  and  others  of  the  many-plated  group. 

This  genus  appears  to  be  closely  related  to  AmygdatocyttUes, 

XVI,    PaLJEOCYSTITES   TEUriltADUTDS,    Hall  Bp. 
(JetiaocHHui  UnuirnJialuif,  Hftll.     Fal.  N,  Y.,  vol.  1,  p,  18,  pi,  it,  figs.  8  and  B.) 


Pig.  1.     View  of  exterior  of  Boveral  plalea  of  P.  UnviToHiatui. 
Pig.  2.     Edge  of  a  iilalfl,  shewing  ibe  ealrauceB  of  Itie  pores. 
Pig.  3.     Insidi!  of  ievcrui  plates,  ahewing  the  opening  of  the 
porea  in  tlie  autnre. 

Description. — Large  specimens  arc  two  inches  or  more  in  length 
and  pyriform  in  shape,  the  upper  part  of  the  body  being  the  largest. 
The  plates  are  depressed  conical,  and  when  a  little  worn  are  all 
covered  with  deep  fissure-like  striip,  whieh  are  at  right  angles  to 
the  edges.  These  stria?  cross  from  one  plate  to  the  next  contiguous, 
80  that  one  half  is  upon  one  plate  and  the  other  half  upon  another. 
At  the  suture  in  the  bottom  of  each  of  those  fissures  is  a  small 
aperture  that  penetrates  through,  being  partly  excavated  in  the 
margins  of  each  of  the  plates  respectively.  The  effect  of  this  mode 
of  striation  is  to  cover  the  whole  surlact*  of  the  fossil  with  small 
riiomhoidal  areas,  each  of  which  occupies  portions  of  two  plates. 
There  are  as  many  hall-areas  oh  each  plate  aa  tlie  plate  has  sides. 
When  tbesiirfucehasnot  been  worn  the  interesting  fact  may  be  clearly 


^ 
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seeo.  that  all  the  utiiae  are  covered  by  a  thin  exteroal  layer,  which 
closed  them  rompletely  over,  so  that  thwe  were  so  pore-mouthB  od 
the  ext«rior.  It  therefore  follows,  that  what  appears  to  be  oniinary 
stria;  are  in  fact  the  channels  of  a  pecaliar  set  of  pores  which  ran 
beneath  the  surfaces  of  the  plate,  and  communieate  with  the  intehof 
throogh  orifices  in  the  suture.  Hence  in  a  perfect  plate,  the  maigin 
on  the  inside  is  deeply  notched,  each  notch  being  cue-half  of  a  pore- 
mouth.  On  the  outside  it  is  not^notched.  The  pores  do  not  open 
any  where  upon  the  surface  of  the  plate,  neither  do  they  communicate 
with  each  other.  When  the  plates  are  perfect,  the  surface  b  still 
striateii;  but  the  striae  correepond  to,  and  are  situated  over,  the 
partitions  between  the  channels  of  the  pores  which  constitute  tie 
striae  of  the  worn  plates.  The  number  of  pores  in  the  sutures  depends 
upon  the  size  of  the  plates.  In  a  plate,  with  aides  two  lines  in 
length,  there  are  nine  pores. 

Geological  Pimtion  and  Localilij, — Detached  plates,  common  in  the 
Chazy  limestone  at  Caugbnawaga  and  on  the  Inland  of  Montreal. 
They  also  occur  in  the  same  formation  near  Hawkesbury,  and  »t 
Chazy.  in  the  State  of  New  York. 

Cnlleclm-t. — Sir  W.  E.  Logan,  J.  Richardson,  E.  Billings,  R.  Bell, 
and  J.  McMulten. 

XVII.  PAL/icncYSTiTivS  Dawsoxi,  liilHngs. 

Di/tcri/'no)!. — Of  this  species  I  have  collected  several  fragments  of 
till!  body,  two  of  wlilcli  nro  especially  intercstinir,  ns  tlioy  exhibit 
the  cxti'rior  of  some  of  the  phites,  and  thus  afl'ord  the  means  of 
slicwiiig  that  thoy  are  geTiericjilly  related  to  the  last  species.  The 
body  U  I'limgated  pyrirdrin,  or  rather  fusiform,  the  lower  part  being 
the  suiiillcr  extremity.  The  apex  appears  to  be  rounded.  The 
I>lali>M  are  ornaniciited  with  strongly  elevated  rounded  ridges,  the 
iiuiiilxT  (li'whiili  oiirrcspomls  to  the  iiuniber  of  the  sides  ;  those  with 
live  niili'H  liiiviiig  livi'  ridgi's,  and  those  with  six  or  seven  sides,  six  or 
s.'vfii  ri<lg<'s.  V.iH-h  ridgi'  is  continued  fi'om  the  centre  of  one  plate 
strai^rlit  across  the  suture  to  the  centre  of  the  next.  There  are  no 
|iiin'-iiiciuThs  III)  t)ic  outside  ;  but  on  the  inside  there  is  one  for  each 
riilgi-,  situated  on  the  suture,  cxai-Uy  ns  in  the  last  species.  The 
[Hires  iu  (his  sjn'cics  do  not  penetrate  so  far  towards  the  centre  as  in 
liu-lasl. 

The  largest  specimen  collected,  is  a  fragment  of  the  lower  half, 
and  i[idicatcs  that  the  length  of  th«  body  was  about  one  inch,  its 
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greatest  diameter  being  half-an-inch.  Another  Bpecimen,  nearly 
perfect,  waa  about  halt-an-inch  in  length,  and  one-fourth  in  breadth  ; 
it  was  unfortunately  destroyed  in  giittiny  it  out  of  the  rock.  A 
fragment  of  the  top  however  was  preservid,  and  although  half  im- 
bedded in  the  matrix,  shews  clearly  enough  that  it  has  a  rounded 
suDiniit. 

Dedicated  to  Dr.  J.  W.  Dawaon,  LL.D.,  author  of  "Acadian 
Geology,"  &c.  &c.  Principal  of  the  University  of  McGiU  College, 
Montreal. 

Geot'>gicfil  Fmitum  and  Loealiiy. — Cliazy  limestone,  near  the  first 
mile-poet,  St.  Lawrence  Street,  Montreal. 

Collector. — E.  Billings. 


XVIII.  Pal^jocvstiths  Ciiapmam.  BilHnga. 

Dacriptmi. — The  few  plates  of  this  species  that  have  been  collected 
exhibit  the  peculiar  character  of  the  genus  in  a  most  interesting 
8od  satisfactory  maimer.  Without  being  acquainted  with  the 
Biructure  of  the  plates,  the  observer  would  almoi^t  unhesitatingly 
refer  them  to  two  very  distinct  species,  so  great  is  the  change  in 
their  appearance  produced  by  the  wearing  away  of  the  external 
surface.  The  perfect  plates  resemble  those  of  F.  DawBoni,  inasmuch 
as  the  number  of  radiating  ridges  is  the  same  as  the  number  of  sides. 
The  ridges  are  however  of  a  different  form.  In  F.  Dawsoni  they 
are  narrow  at  the  base,  and  the  space  between  them  is  flat;  but  in 
J*.  Chapimim  they  are  broad  at  the  base,  or  roof^haped,  the  base 
of  each  spreading  out  to  a  breadth  equal  to  the  length  of  that  side 
of  the  plate  to  which  it  extends.  A  peiibct  plate  of  this  specieB, 
for  instance  one  of  six  sides,  may  therefore  be  described  as  presenting 
six  furrows  radiating  from  the  centre  to  the  six  augieii,  these 
furrows  gradually  increasing  in  depth  and  width  as  they  recede  from 
the  centre  of  the  plate.  Or  it  may  lie  characterised  w  exhibiting 
six  roof-shaped  ridges  radiating  from  the  centre  to  the  sideS)  and 
iscreasing  in  height  and  width  at  the  base  as  they  approach  the  side. 

When  however  the  external  surtiice  is  worn  away,  the  plates 
aasume  a  very  different  appearance.  They  then  become  covered 
with  deep  Bssure-like  stris,  like  those  of  P.  itNUtrar/iufu,  to  which 
they  bear  so  close  a  resemblance,  that  to  the  unpractised  eye,  they 
appear  to  be  the  same.  They  can  always  however  be  distinguished 
1^  this  character.  The  ridges  or  partitions  between  the  fissureii, 
which  terminate  at  the  centres  of  the  sides  of  the  plates,  are  the 
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liighost,  tliose  at  the  angles  bmng  the  lowest ;  but  in  P,  temnmiuiUi 
it  is  tbe  very  reverse  :  the  angles  of  the  plate  are  more  elevtiteil  i 
the  centres  of  the  sides. 

I   dedicate  this   species   to   E.   C.   Chapman,  Esq.,  Profewor  Q 
geology  and  mineralogy,  in  University  College,  Toronto. 

Localily  and  Fomiatiofi, — Lot   26,  Front  Concession  of  CUr«iofl 
Ch  i7y. 

Ctilkcior. — J.  Richardson. 


XIX.  ATELEOTYaTiTEa  HuxLEYi,  Billing^. 

Descriptmi. — The  extraordinarj-  little  fossil,  for  which  the  i 
name  is  proposed,  is  no  doubt  a  Cystidcan  ;  but  of  u  group  somewbl 
widely  separated  from  the  ordinary  types.  There  are  several  s 
mens  in  the  collection,  but  they  all  are  balf  imbedded  in  stone,  ■ 
with  one  exception  exhibit  only  the  dorsal  side.  The  form  i 
quadrate,  rounded  at  the  apes  and  nearly  straight  at  the  ba«e.  Til 
dorsal  side  appears  to  have  been  quite  flat  when  perfect,  as  the  ptaiq 
which  constitute  the  edges  are  bent  forward  towards  the  ' 
aspect  at  more  than  a  right  angle,  so  that  the  sides  instead  of  bei 
rounded  presented  a  ralher  sharp  edge.  The  ventral  side  was  pnl 
bably  convex. 

The  plates  of  the  dorsal  side  are  arranged  in  four  series, 
basal  series  consists  of  four  oblong  plates,  each  of  which  ie  a 
twice  as  high  as  wide.     These  four  constitute  rather  less  than  t 
lower  half  of  the  body. 

In  the  second  series  there  are  three  plates,  the  central  one  beiu 
broader  than  either  of  the  other  two  ;  it  rests  upon  the  upper  edM 
of  the  two  plates  which  form  the  central  pair  of  the  basal  series,  a; 
is  about  equal  to  them  in  width.  The  right  side  of  this  platfl  i 
longer  than  the  left,  owing  to  the  truucnliou  of  the  upper  left  h« 
angle.  These  three  sides  occupy  a  little  more  than  one-fourth  of  ti 
length  of  the  dorsal  side. 

The  third  series  consists  of  an  irregular  row  of  four  or  fire  I 
plates.  There  are  two  at  the  sidfis,  and  apparently  throe  olbi 
resting  on  the  large  central  plate  of  the  second  series.  Of  lliH 
however  only  two  are  distinctly  visible,  one  in  the  centre  and  I 
other  on  the  left  sloping  upper  side  of  Ihe  plnl«  below. 

The  fourtli  series  is  eonjposcd  of  a  row  of  three  or  four  small  plate 
Ibrming  the  margin  of  the  cup  on  tho  dorsal  aide.    Above  thMO  i 
imbedded  in  the  mutnx  are  wvoral  small  points  which  HrcBUi 
of  tbe  marginal  ombulacral  oaaicula  of  the  ordinar}*  Cpttdtu 
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One  «iiecini€ri  shews  a  portion  of  the  ventral  side,  consisting  of 
oumerous  Hinall  plates,  thus  resembling  the  genus  Plevroajslites. 

The  two  large  aide-plates  at  the  base  are  obscurely  striated  tran»- 
vereeljf.  The  body  is  onc-tliird  longer  than  wide.  The  plates  are  thiu. 
The  U>DgtIi  of  the  largest  Bpeciracn  a  little  more  tJian  half-an-inch  ; 
width  about  four  lines.  All  the  charactore  that  can  be  collected  from 
the  Bpecimens  are  comprised  in  the  above  description.  They  are 
BufScient  to  shew  tliat  this  is  a  distinct  genus,  and  I  propose  for  it  the 
name  oi  Alclro'-ipiucs  from  the  Greek  ateli-s, "  defective  or  incomplete." 

Professor  Hall  has  kiudly  furnished  me  with  some  of  the  printed 
sheets  of  his  forthcoming  Vol.  3  of  the  Palfoontology  of  New  York, 
in  which  he  has  described  a  new  genus  Anomalocystites,  from  the 
Lower  Hehlerberg  series.  The  materials  in  my  possession  are  not 
sufficient  to  enable  me  to  refer  the  above  to  the  Kew  York  genus. 

The  genera  of  CystidcHe  have  not  usually  so  great  a  vertical  range 
afi  that  between  the  base  of  tlje  Trenton  and  the  top  of  the  Upper 
Silurian.  Should  it  be  ascertained  hereafter  that  the  two  genera  are 
identical,  this  .species  must  be  referred  to  Anomahcyntilcs,  which  has 
the  precedence. 

Another  form  belonging  to  this  group  has  been  discovered  in  the 
Upper  Silurian  in  England. 


I 


The  above  wood-cut,  fig.  4,  represents  the  structure  of  the  dorsal 
ride  as  nearly  as  can  be  made  out  from  the  specimens  in  the  collec- 
tioQ. 

The  species  is  dedicated  to  T.  A.  Huxley,  Esq.,  F.R.S.,  of  the 
Geological  Survey  of  the  United  Kingdom. 

Locttlilijand  Formati'm. — Trenton  limestone,  farniofMrs.  Brlgham, 
Township  of  Hull,  near  Ottawa, 

CoUecioT. — E.  Billings. 

In  addition  to  the  nineteen  spt^cies  of  Cystideans  described  in  the 
fivegoing  pages,  there  are  fragments  of  two  otiiers,  which  are  too 
imperfect  to  indicate  the  genus ;  but  still  sufficiently  well  preserved 
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hey  do  not  belong  to  any  known  species.     One  of 

a  to  be  a  Glijptociistitts,  and  the  other  will  I  think  yet 

to  be  a  small  Cystidean  of  a  new  genus,  with  a  nearly 

,  and  three  or  four  pectinated  rhombs.     I  have  seen 

only  m  the  Trenton  limestone  at  Ottawa. 


On  ike  AsTERiAD.E  ofjfiB  Lotoer  SUurian  Roch  of  Canada.     By  E. 
BiLUNOs,  Esq.,  F.  G.  S. 

The  following  species  of  Star-fishea  were  described  in  the  Report 
of  the  Geological  Survey  published  in  1S57,  page  290  ct  leq.,  with 
tbe  following  introduction  : — 

"  The  sptciei  ofStar-fishcB  id  the  colleclion  Appear  to  be  refermble  to  the  genarft  pro- 
poced  bj  Ur.  Suiter  at  the  meeting  of  tho  Brilish  Aasociation,  in  August  lut.  I  hare 
■ecD  no  other  deHcription  of  those  guncra  thfta  that  given  in  Biltiman'a  Joaraal  of 
November,  1BS6,  which  is  as  t'ullows  : 

"Pllaibtih. — Without  disc,  arenuea  deep. 

"  FiLxiBTssisi.. — PcDtagonal,  disc  moderate. 

"  TiLMOCaui. — No  disc,  avenueB  very  Ehallow. 

"  It  is  probable  tbat  our  species,  wlieo  opporluniir  can  be  had  for  a  direct  compo- 

rison  iritb  British  specimens,  will  he  fuaad  congeaeric." 

Since  then  Mr.  Salter  has  published  full  details  of  the  above  and 
6ome  other  genera,*  and  I  have  also  examined  some  of  the  Bpecies 
deacribeti  by  him  and  Prof.  Forbes. 


On  some  New  Paleosoic  Slar-fiahes.    By  J.  W.  Salter,  Eeq.,  F.  G.  S.     Aanals  oi 
Maguine  of  Natural  Hietorf,  November,  1S5T. 


3  which  the  following  terms  a 


The  above  iliigram  Is  given  lo  ciptain  tl 
nwd  in  this  memoir ; 

a.  .AmbiiiacTal  onirlti, — the  small  platoa  in  the  bottom  of  the  ambulacra!  furrows, 

betwcPD  whicb  tho  poros  fbr  the  passage  of  the  suctorial  feel  pass. 

b,  ,dilji»^utiirral  plalei, — the  rows  ofplntes  which  border  the  ambulacral  grooves. 
I.  Marginal  plain, — tho  row  of  plates  round  the  margin  of  some  of  the  epcciet. 

,   Oral  ptatm, — eitualnd  at  tho  angle  of  the  mouth.     In  maaf  species  these  consist  of 
tbe  ten  knninnl  aditmbulncral  pialea. 
Dur-plala, — 1  propose  lo  call  all  tho  plates  of  the  bodj  whicb  cannot  b»  comprised  In 
an;  of  tbc  above  foar  classes,  disc-plates. 
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After  much  coDsidcration,  I  have  resolved  to  aJopt  the  follonin 
arrangement  for  the  Canadian  species.  ^k 

Genus  Palastbrina,  McCoy.*  ^ 

IJi  Jejimd  by  Mr.  Salter,  1867.) 
Generic  Characters. — "Pentagonal,  depressed;  the  arms  a  litt! 
prodnced,  with  three  or  five  principal  rows  of  tubercles  above,  con 
bined  with  a  plated  disk  which  fills  up  the  angles ;  ambulacra  ratb 
shallow,  of  sub-quadrate  or  slightly  transverse  ossicles,  bordered  b 
a  single  row  of  squarish  large  plates,  the  lowest  of  w*hich  {nd-or. 
adambulacral  plates,  Husleyt)  are  large  and  triangular,  leavii 
combs  of  spines." 

The  following  species  having  been  already  placed  in  the  aboi 
genus,  I  am  unwilling  to  create  a  new  one  for  them  until  more 
known  as  to  what  constitutes  a  generic  character  among  the  Sia 
fishes.  Our  specimens  do  not  shew  any  spines,  but  perhaps  th( 
have  not  been  preserved  ;  and  even  could  it  be  shown  that  P.  <fcQi» 
was  without  these  appendages,  it  would  still  remain  to  be  aettli 
whether  this  difiei^nce  is  or  is  not  of  generic  importance. 

I.  Palastebina  bteluta,  Billings. 

riatc  IX.  Fig.  1«,  15. 

(P.  atellala,  Geulogitnl  Sarcey  of  Canada,  Report,  185G,  p.  290.) 

Description. — ^Pentagonal ;  disc  about  one  half  of  the  whole  diami 
ter  J  ambulacral  grooves  naiTow  and  deep,  bordered  on  each  side  b 
a  row  of  small  nearly  square  adambulacral  plates ;  a  second  row  coi 
sisting  of  disc  plates  extends  nearly  to  the  end  of  each  ray,  tb 
remainder  of  the  disc  covered  with  sniuUerplates.  All  of  these  platf 
are  solid  and  closely  fitted  together;  the  disc-plates  in  the  angles  i 
contact  with  the  oral  plates  are  much  larger  than  any  of  tlie  other 

In  the  only  specimen  in  the  collection  the  length  of  the  rays  mei 
Bured  along  the  ambulacral  grooves  is  three  lines  ;  number  of  adan 
bulacral  plates  on  each  side  of  the  grooves  aistcen  ;  the  rays  dioiinis 
somewhat  rapidly  in  si^e,  and  terniinato  in  a  rounded  point;  dif 
meter  of  the  disc  four  lines.  Tho  plates  are  all  a  little  worn,  so  the 
the  character  of  their  surfaces  cannot  bo  observed;  they  were  pre 
bably  nearly  smooth. 

•  Suggrsted  by  Prof.  McCoy,  who  did  nal  bowevor  defino  the  geoiu.  Britisb  P«lw 
toic  Fosaila,  p.  C9,  18S1. 

t  AngIe-«MicQl«i  (For1>cs),  oral  plates  of  this  memoir. 
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EXPLAICATIOH   or    FlOfR>9. 

Fjg,  la.     The  ipecimen  nstural  eise. 
li.     Tha  same  eukrged. 

Locality  and  Formation. — City  of  Ottiiwa.     Treuton  limestone. 
Collector. — E.  Billings. 

II.   PALASTEKINA   KUGOSA,   Billings. 
I  Plate  IX.  Fig.  2a,  2b,  2c. 

(Giologieal  Suruej  of  Canada,  RrpoTl,  185S,  p.  391.) 

Deicrijition. — Two  inches  in  diameter;  rays  five,  acute  at  their 
apices  and  rapidly  enlarging  to  a  breadth  of  four  lines  at  the  disc, 
which  is  eight  lines  in  width.  The  specimen  shews  the  upper  side 
of  the  fossil  only;  some  of  the  plates  are  absent  from  the  centre  of 
the  disc,  but  those  which  remain  are  very  prominent  in  their  centres, 
and  roughly  ornamented  with  four  or  five  deep  crenulations  or  fur- 
rows from  near  the  centre  to  the  edges,  producing  a  star-like  appear- 
ance resembling  a  half-worn  plate  of  GlypUicrinus  dccadactt/lM;  their 
diameter  is  from  one  to  two  tines. 

The  rays  are  composed  (at  least  the  backs  and  sides  of  thera,)  of 
four  rows  of  plates,  which  are  so  very  prominent  that  ihey  appear  to 
be  almost  globular,  and  even  pointed  in  their  centres ;  the  central 
rows  are  the  smallest ;  the  first  four  plates  of  the  outer  row  occupy 
three  lines  in  length,  and  of  the  inner  rows  nearly  as  many.  To- 
wards the  point  of  the  arm  all  diminish  rapidly  in  size. 

Beneath  the  outer  rows  two  others  can  be  seen,  which  are  pro- 
bably the  outer  marginal  plates  of  the  under  side,  corresponding  to 
those  of  P.  rigidus. 

ExpLUiATiOH  or  FiSDBU.     Plate  IX. 
Pig.  3a,  Dorsal  riew  of  «■  specimen.     2b.  Fmgmeat  of  aaolber  mdividukl.     2c.  One  of 
the  pUua  of  3d  eaUrged. 

Localilij  and  FimntUi'yn, — Charleton  Point,  Anticosti.  Hudson 
River  Group. 

ColUctoT. — J.  Richardson. 


Genw  STENA.STER,  Billiugs. 

Gtiuric  Characters — No  disc ;  rays  linear,  lanceolate  or  petaloid  ; 
grooves  bordered  by  solid  oblong  or  square  odambulacral  plates;- 
oral  plates  triangular  and  ten  in  number;  two  rows  of  ambulacral 
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lide  of  disc  and  rays  covered  with  small  plates,  which 

ot       lercular  and  not  closely  fitted  together.    The  generic 

13  Lhe  Greek  stenos,  narrow,  in  allusion  to  the  contracted 

.  und  been  suggested  that  the  two  species  hereinafter  described 
rred  to  ralaxistcr,  I  give  the  following  figure  of  that 
li,  )o  show  the  difference. 


ning  the  above  figure,  it  will  be  seen  that  there  is  a 
ce  between   SCenaifer  and  Palwasler,  for  the  following 
reasons : 

1.  If  the  large  plates  which  border  the  groves  in  Palieaiita'  be 

adainbulacral,  then  there  arc  only  five  oral  plates,  whereas  in  Siat- 
iistcr  there  are  ten. 

2.  But  if  tiiey  be  not  adambulacral  but  marginal  plates,  then 
PalcBiisfcr  must  have  both  niargiuul  and  adainbulacral,  while  Stcnaster 
has  only  the  latter. 


III.  Stesastf.u  Salti;i£i,  Billings. 

I'lato  X.   Fig.  Ill,  U. 

Description. — This  species  has  rather  short  broad  rays,  which  are 
narrower  wliere  they  are  attached  to  tlie  very  contracted  body  than 
they  are  at  about  the  centre  of  their  length.  In  consequence  of  this 
form,  the  sides  of  the  rays  are  not  parallel,  but  a  little  curved  out- 
wards. As  however  only  two  specimfus  have  been  collected,  and 
both  appear  to  be  a  little  flattened  by  vertical  pressure,  it  may  be  that 
this  leaf-like  shape  of  the  rays  is  ai'ci(h;iital,  and  that  in  perfect  spe- 
cimens they  taper  nniformly  from  the  body  outwards.  The  adambu- 
■  lacral  plates  are  oblong,  and  the  sutures  between  tbem  are  nearly  at 
right  angles  to  the  arabulacral  grooves ;  those  next  the  body  are  i 
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little  sloping  outwards.  Their  length  is  about  twice  tlieir  breadth, 
and  tbuy  are  eo  dispoi^cil  that  the  greater  dimeDsion  is  transverse  or  at 
right  angles  to  the  groove;  the  extremities  which  lie  uext  to  the 
grooves  are  augular,  and  some  of  them  appear  to  have  the  contiguous 
pores  partly  excavated  in  them.  The  oral  plates  are  acutely  triau- 
gulnr.  the  sharpest  augle  being  towards  tJie  mouth.  The  plates  are 
amuoth.  The  ainbiilacral  pores  are  very  large,  and  the  ossicles  are 
much  contracted  in  tlje  middle  and  greatly  expanded  along  tlie 
median  line  of  tlie  bottom  of  the  groove. 

The  moat  perfect  specimen  is  one  inch  in  diameter  measured 
between  the  tips  of  the  rays ;  diameter  of  disc  three  lines ;  width  of 
ray  at  mid-length  two  lines  and  a  half. 

Dedicated  to  J.  W.  Salter,  Esq.,  Pahtiontologist  of  the  Geological 
Survey  of  the  United  Kingdom. 

KiPLiNATlON    OF    FlQimiB.        PluW  X. 

Figiiro  In. — Ventral  Ttaw  of  a  Bpecinioa  catlected  at  Belleville, 
lb.— The  aame  CDUrgeit. 

Locality  and  Formation. — Belleville,  Canada  West.  Trenton  lirae- 
•tone. 

Collector. — E.  Billings. 

IV.  Stenaster  PCLCllELLua,  Billings. 
Plate  X.  Fig.  2. 

(PalaatlcT  puUhrlla,  Gtologieol  Survey  of  Caaada,  ISSB,  p.  292.) 

Dctcriplion, — Rays  long,  slender  and  sub-cylindrical  ;  adambula- 
cral  plates  transversely  oblong ;  grooves  narrow ;  dorsal  plates  small 
and  tubular.  Diameter  of  the  only  specimen  in  the  collection  two 
iucbea  and  one-fourth  measured  between  the  tips  of  the  rays ;  rays 
one  inch  in  length,  and  two  lines  and  a-half  in  width  at  the  base ; 
diac  three  lines  and  a-half  in  diameter. 


p  FiaimK.     Flate  X. 
Pgure  3. — Vential  Ticw  of  Ihe  onlj  specimen  collected. 

Localily  and  Formation. — Ottawa.     Trenton  limestone. 
CotUclor. — E,  Billings. 

Gema  PetbastER,  Billings. 

Qeturic  Characters. — This  genus  has  both  marginal  and  adanibula- 
cral  plates,  with  a  few  disc-plates  on  the  ventral  side.     The  general 
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stellate,  and  the  rays  long  and  uniformly  tapering. 

I  Imen  has  been  collected,  and  as  it  shews  the  under  side 

the  •      r&cters  of  the  dorsal  surface  cannot  be  given.     The 

re  of  the  mouth  ia  also  unknown.     Generic  name  from  peira, 

itone. 

H  differs  from  Palastcrina  by  the  presence  of  large  marginal  plates 
of  the  disc-plates,  and  still  more  from  Stcnaster,  which  hu 
tt        3i8C  nor  marginal  plates.     It  ia  allied  to  Attropecten, 

V.  Petrasteh  rioidus,  Billings. 
U"       Plate^.  Fig.  3. 
ina  rigidui,  Otolagkal  Svrvty  of  Canada,  Report,  1856,  page  391.) 
>n. — This  species  has  much  the  aspect  of  an  .-ls(rop*cteB; 
ne-fourth  the  whole  diameter,  the  rays  rather  slender  and 
pering;  the  angles  between  the  bases  of  the  rays  rouod- 
tes,  which  appear  to  be  adambulacral,  are  quadrate  and 
ex;  the  marginal  plates  oblong,  and  also  convex;  the 
onsist  of  three  at  each  angle,  and  a  single  row  on  esdi 
3  ray,  but  extending  only  one-third  or  one-half  of  the  length 
01  Tuii  lay;  they  all  lie  between  the  marginal  and  adambulacml 
plates. 

The  specimen  figured  \v;is  about  two  incltos  in  diameter  when  per- 
fect; widtli  of  disc  liaif-an-inch,  aiid  of  rays  at  the  base  about  three 
lines. 


Fig.  3o.— Ventral  vicn-  of  an  impprlect  specimen. 
Fig.  3a  appears  to  bo  Ibc  dorsal  side  of  an  individual  of  thi^  species 
alODg  the  centre  of  the  rays  removed. 

LfctUinj  and  Furmaiicm. — Trenton  ifinestone,  Ottawa. 
Collector. — J.  Kichardson. 


Genus  T.ENIASTER,  BilUngs. 

Gen/irk  Characters. — Body  deeply  stellate;  no  disc  or  marginal 
plates;  rays  long,  slender,  flexible,  and  covered  with  small  spines; 
two  rows  of  large  ambnlacral  pores;  adambulacral  plates  elongated 
and  sloping  outwards  so  that  they  partly  overlap  each  other ; 
adambulacral  ossicles  contracted  in  the  middle,  dilated  at  each  end. 
Generic  name  from  tainia,  a  riband. 
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This  genus  differa  from  Pi-ota^atvr  as  described  by  Mr.  Siiltcr  in  the 
Annals  and  Magazine  of  Natural  History,  November  1&^7,  iu  tlic 
follovriiig  particulars: — 

1.  Pruiailer  has  a  well-developed  disc. 

3.  It  has  also  the  pores  outside  of  the  ambutacral  ossicles.  Sec 
Mr.  Salter's  Eg.  4e,  in  the  article  above  tited. 

3.  The  same  figure  shows  that  the  oral  plates  of  P.  MUtoni  arc 
formed  of  two  of  the  ambulacral  ossicles,  instead  of  two  of  the 
adambulacral  plates. 

These  diSerencea  are  too  great  to  admit  of  our  species  being  at  all. 
unless  very  remotely,  allied  to  Proiastn: 

VI.  T,KNIASTER  SPINOSCS,  BilUngs. 

Plate  X.  Fig.  Sn,  3t,  3c,  3</. 

(Pi^aofoma  tpinoto,  Gfologieal  Survey  of  Caniuia,  Rtport,  18SG,  page  231.) 

DescripdoH. — The  specimens  collected  are  about  seven  lines  in 

diameter ;  the  rays  linear-lanceolate,  one  line  in  width  at  the  base, 

and  covered  at  the  aides  with  numerous  small  spines. 

In"  the  view  of  the  enlarged  specimen  (pi.  x.  3i),  the  ambulacral 
OBsictes  appear  in  some  places  to  alternate  with  each  other,  but  this 
ip  owing  to  a  distortion.  Those  on  one  sitle  of  the  furrow  are  opposite 
those  upon  the  other.  The  adambulacral  plates  are  elongated,  and 
so  placed  that  the  outer  extremity  of  the  one  lies  upon  the  inner 
extremity  to  the  nest.     The  rays  are  flexible. 

EiPL:UciTiDN  or  Fiavuns.    Plate  X. 
Fignre  3a. — Venlral  Tien-  of  a  smnll  specimen. 
3b.— The  BBtne  enlarged. 

3c. — Anollier  tptuimen,  wilb  the  riys  bent  upwards. 
3d.—Tbe  aame  Hnlarged. 

Localittj  and  Formation, — Falls  of  Montmorency,  Trenton  limestone. 
Collector. — E.  Billings. 

Vn.  T.i:NrA8TEB  CYUNDRicrs,  Billings. 
Plate  X.    Figs.  4(/,  4A. 

{Palaorama  cyliadrica,  Oialagical  Survey  of  Canada,  Rtporl,  18fj6,  page  202.) 

Detcrifition. — About  an  inch  and  a  half  in  diameter  or  a  little  more ; 
rays  nub-cylindrical,  regularly  rounded  on  the  upper  side,  flattened 
on  the  lower,  covered  above  with  spines ;  about  a  line  in  width  at 
the  base,  and  tapering  to  an  acute  point. 


4  is  larger  and  more  robust  tbaii  the  former.     Both  ' 
jraewhat  common,  and  the  specimens  aro  often  found 
[         I         I  variously  curved,  showing  that  they  were  extremely 

ExrLAifATtOH  OF  FioniBS.     Plato  X. 
I  Fignro  4», — Dorsal  view  of  a  apecimen. 

4k. — Ventral  riew  of  a  diffctenl  specimea. 

I     Formatioa, — City  of  Ottawa.     Trenton  limestone. 

-     1.  Billings. 

Genus  Edhioaster,  Billings. 
toiler,  Gfalogical  Surety  of  i     nada,  Report,  1856,  po^  293.) 

'zracters. — Body  sessile,  circular,  discoid,  covered  with 

regularly  polygonal  plates;   mouth  large,  sub-penlxgo- 

bulacral  grooves,  each  composed  of  two  series  of  oblooc 

ir  rows  of  ambulacral  pores  to  each  groove.     The  mouth 

e  oral  and  apparently  five  internal  ossicles.     TIk 

..liljs  uetweeo  the  ambulacral  ossicles,  in  certain  conditions  of  pre- 

»        :ion,  are  enlarged  so  that  the  pores  on  each  side  are  connocted, 

and  thuB  tbere  appear  to  be  two  instead  of  four.     Hence  iu  the  &!*  1 

description  I  gave  of  this  species  it  was  described  jis  havim:  two 

rows.     Since  then  more  perfi^ct  specimens  have  been  procured,  and 

I  am  enabled   to  correct  this  misconception.     Generic  name  from 

•  iliHiii,  to  seat,  in  allusion  to  the  sewsile  condition  of  the  species. 

In  my  report  for  ISoti  this  gi-iiiis  is  called  Cyrlnslnr ;  but  I  find 
that  this  name  liad  been  a  short  time  previously  given  to  a  genus  of 
scarurchins  by  M.  Cotteau,  and  it  is  therefore  necessary  now  to  pro- 
\-ide  a  new  one.  (See  Catn/ogiw  drs  EchiniJcs  Fossihn  des  Pijrinvea. 
Par  JIM.  Leymerie  et  Cotteau,  Bulletin  de  la  Socii?t(5  Geologiqiic 
de  France,  tS  Fevrier  ;\  17  Mars  ISSfi.)  Tliis  number  of  the  Ilulle- 
tin  wiis  published  in  March  lS-37,  but  my  Report  was  not  issued  imlii 
the  iiutiinin  Ibllowiug. 

VIII.  EnRiOASTER  BioSBYi,  Billings. 

{Cijdatter  Bigsbyi,  Geological  Survey  of  Canada,  Report,  1856,  page  233,) 

DMcrqitum, — The  body  of  this  species  is  circular,  about  one  inch 

and  a  half  across,  and  half  an  inch  in  height  in  the  centre.     It  is 

covered  with  numerous  small  plates  of  various  sizes,  and,  except  in 

the  ambulacral  areas,  disposed  without  order.    The  mouth,  situated 
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in  the  centre  of  the  upper  side,  is  about  two  Iriics  in  diameter,  and 
apparently  five-sided.  The  other  aperture  between  the  rays  consistf 
of  a  space  covered  with  plates  much  smaller  than  the  average  size: 
these  form  a  small  elevatioa,  which  is  imperfect  in  all  the  epecimens 
I  have  seen,  bnt  enough  remaiDs  to  render  it  almost  certain  that 
there  was  an  aperture  of  some  kind  in  this  place. 

The  ambiilacral  areas  are  five  in  number,  radiating  from  the  mouth, 
precisely  like  those  of  a  common  atar-liah,  and  composed  of  two 
series  of  oblong  plat«s  which  alternate  with  each  other  in  the  centre 
of  the  furrow.  There  are  about  ten  of  these  plates  to  five  lines  in 
length,  on  each  side  of  the  ambulacrum.  The  pores  pass  between 
the  plates,  two  being  situated  between  each  two.  The  ambulacra 
are  three  lines  wide  at  the  mouth,  and  about  an  inch  and  a  half  in 
length  in  full-grown  specimerts.  As  they  recede  from  tlie  centre 
they  curve  round  towards  the  right  in  some  specimens,  and  towards 
the  lefl  in  others. 

The  mouth  appears  to  be  composed  often  plates;  five  of  these  are 
at  the  ends  of  the  ambulacra,  and  the  other  five  placed  in  the  angles 
between  the  ambulacra.  In  some  of  the  specimens  the  plates  are  all 
Biuooth,  in  others  covered  with  small  tubercles. 

AH  the  speciraenB  that  I  have  collected  were  seated  upon  the  rock 
with  the  mouth  upwards,  and  apparently  somewhat  flattened  bv 
pressure.  It  is  probable  that  when  perfect  they  were  more  globular 
than  they  are  present.  One  specimen  is  detached,  and  shows  thar 
the  plates  covered  the  whole  of  the  under  surface,  except  a  small 
Bpoce  in  the  centre  which  appears  to  be  witJiout  plates;  perhaps 
this  was  the  point  of  attachment ;  I  see  no  evidence  of  a  column. 

Dedicated  to  Dr.  Bigsby,  one  of  the  most  able  of  the  first  explorers 
of  the  geology  of  this  country. 

I  regret,  that,  in  consequence  of  mistaking  the  meaning  of  Pro). 
E.  Forbes'  remarks  on  the  genus  Agelacrinitea  in  his  memoir  on  the 
British  Cystidefe,  I  supposed  this  to  bo  the  specimen  discovered  by 
Dr.  Bigsby,  and  accordingly  gave  It  his  name.  Since  then  I  have 
seen  Dr.  BJgsby'a  specimen,  and  find  it  to  be  A.  Dicksonu  It  is  too 
late  now  to  change  the  names. 

EiptjisiTiON  OF  FiGuiuig.    Pl»ieVrn, 

Figure  1. — Upper  side  of  a  speoimen  partly  embeddt^d  in  aCotlo. 

la. — A  politbed  eection  ibrongh  the  mautb  aad  ltrt>  of  the  groDres,  ghowing 

tliat  the  pore 9  penetrate  through. 
2. — Fragment  of*  crushed  apccimen,  showing  two  of  the  rnjs. 
an. — A  porUon  of  fig.  S  sDlargcd  to  ahow  tbn  pores, 

Loaditi)  and  Formation. — City  of  Ottawa.     Trenton  limestone. 

C'-lltti'ir. — E.  Billings. 


Aqblacbinites  Dicksoni,  Billings. 

Plate  Vm.  Figs.  3,  3a,  4,  4a. 

(A.  Diekioni,  Geological  Surveg  of  Caaaila,  Rtporl,  l&M,  page  294.) 

Deicrivtini- — The  diameter  of  this  speciea  is  from  three  qaarttre  of 

an  iimli  inch  and  a  half;  the  rays  are  five  in  number,  and  con- 

a  a  plan  somewhat  diflerent  from  that  of  E.  Bigthp, 

id  by  two  rows  of  smaU  plates,  which  rise  from  ihe 

n        xoa  arch  over  the  grooves-     The  upper  ends  of  tfie  plates  on 

o  meet  those  of  the  opposite  side,  in  a  line  along  the  centre 

Le  18  forming  for  each  ray  a  sort  of  covered  way.     The 

68  680  the  rays  arc  pavfd  with  numerous  flat  sub-imbrica- 

■    The  specimens  do  not  show  the  central  aperture  ili»- 

lat  between  two  of  the  rays  there  ia  an  orifice  which  appeal? 

wi  nave  been  surrounded  by  small  plates.    The  width  of  the  rays  at 

their  ba^es  is  from  one  to  t«-o  lines,  according  to  the  size  of  the 

individaai,  and  they  taper  uniformly  to  their  extremities.     In  ail  the 

specimens  I  have  seen,  the  rays  curve  romid  to  the  right  hand,  if  we 

suppose  that  the  side  with  the  aperture  is  posterior.     The  marginal 

plates  of  the  rays  do  not  appear  to  alternate  regularly,  ae  in  some  of 

thf  figured  species  of  this  genus. 

There  are  two  rows  of  small  circular  indentations  on  each  side  of 
the  rays,  corresponding  in  their  position  to  the  ambulacral  pores  of 
E.  Bigsbiji,  only  that  in  the  latter  they  are  in  the  bottom  of  the 
grooves.  It  cannot  be  ascertained  whether  they  penetrate  throQgli 
between  the  marginal  plates  or  not. 

I  have  dedicated  this  species  to  Andrew  Dickson,  Esquire,  of 
Kingston,  C.  W.,  one  of  the  best  workers  in  the  field  of  Canadian 
geology. 

The  liist  specimen  was  discovered  by  Dr.  IJigsby  at  the  Chau- 
diere  Falls,  at  Ottawa,  lu  18:>-J. 


Die  original  siiccimpn 

discovered  by  Dr.  Bigsbj,  and 

Museum  of  Prnclicf 

il  Geology,  Jermyo  Street,  Londi 

-JKc  same  cnlnrgcd. 

Vk'w  of  a  dilTerenl  sf. 

lecimon,  in  tbe  colleclion  of  lli 

Survey  of  Cnnadii. 

-Tlio  same  ecilarged. 

Liicnfiiy  and  Formation. — City  of  Ottawa.     Trenton  limestone. 
Collectors. — Dr.  Bigsby,  E.  Billings. 
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I  have  placed  E.  Bigsbyi  in  the  order  Asteriadae,  because  its 
structure  appears  to  me  to  be  more  like  that  of  the  Star-fishes  than 
that  of  the  Cystideae.  None  of  the  CystideaB  have  ambulacra  whose 
pores  penetrate  through  the  covering  of  the  body,  and  therefore  all 
such  genera  as  Edriodster^  Agclacrinifes  and  Hemicystitesy  belong  to  a 
very  different  division  of  the  Echinodermata.  When  we  know  more 
of  their  structure  it  is  probable  that  they  will  be  arranged  as  a 
sub-order,  for  which  the  name  Edrioasterida  would  be  appropriate, 
as  it  would  suggest  their  sessile  condition  on  the  one  hand,  and  on 
the  other  their  affinity  to  the  Asteriadae. 


[     11  OIDES,  a  new  genus  of  EchinodermaCa  from  the  Lowtr  ami 

'ttrian  Rnch.  By  J.  W.  Salter,  Esq.,  of  the  Geol* 
'ey  of  Great  Britain  ;  and  E.  Billings,  Esq.,  of  the 
Geological  Survey. 

Hi\f>  name  we  wish  to  describe  a  form  which  has  com* 

e  of  each  of  us — in  the  one  caae  in  a  aeriea  of 

■clraenB  shewing  the  structure  of  the  diSerent  parte 

oton  timcstone  rocks  of  Canada ;  and  in  the  other,  i 

ng  the  entire  form  and  general  surface,  which  hai 

)wn  in  the  Llandovery  Rocks  or  May-Hill  Sandstose 

ties  of  the  fossil  may  perhaps  be  better  discussed  when 
ire  of  the  two  species  with  wbich  we  arc  acquainted  baa 
beuu       cribed. 

£rcRAw  CrcLocTSTOtDEa,  Billings  and  Salter. 

Vnneric  Cliarurtvis. — Discoid,  surfaces  formed  of  an  integumeut 
<onq)osed  of  numerous  small  griiiiubir  Piatt's,  which  appear  to  be 
radiiitely  arranged ;  margin  entirely  surrounded  by  thick,  snbquadrate 
pliiies,  each  of  wbicb  presents  upon  its  outer  half  two  deep  obtusely 
iivnl  I'xcavatioiis.  Tlicse,  in  perfect  specimens,  are  covered  over  by 
minute  polygonal  plates,  tbus  forming  a  tubular  channel  around  the 
wiiule  anim.ll.  Tbi^  cliiumel  appears  to  have  been  connected  with 
IJH-  interior  by  small  pores  penetrating  through  tlio  marginal  plates, 
tlii'ie  being  one  pore  leading  from  each  of  the  excavations.  The 
margin  or  (perbaps)  disc  was  also  connected  with  a  long  tube,  like 
ihc  proboscis  of  some  of  the  C'nnoids,  formed  of  many  small  polygo- 
nal plates. 

1.  Cv(,'i.oCYSTuiiiKs  IIai.i.i,  Billiugs. 

Description. — Flat,  circular,  from  one  to  two  inches  in  diameter; 
about  tbirty-six  marginal  plates,  the  unexcavated  inner  portions  of 
wliicb   are  subquadrate,  convex,  and  slightly  granular  upon   their 
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surfaces.  The  iwo  marginal  excavations  ot'eadi  piate  are  eeparatt'd 
by  «  thin  wall-like  partition,  and  bordered  at  the  sides  and  outer  edge 
of  the  plute  by  a  sharp  liin.  It  thus  fullows  that  the  chaiiuel  aroiinil 
th«  margin  of  the  animal  was  divided  into  twice  as  many  compart- 
ments as  there  are  marfdnal  plates,  The  integument  of  the  upper 
aide,  supposed  to  be  tlie  side  on  which  the  marginal  plates  are 
cjEcavuted,  is  uonnccted  to  the  inner  edge  of  those  plates,  and  dues 
nut  extend  over  them ;  it*  surfaru  is  roughened  by  siuall  tnbeicies. 
The  integuments  of  the  under  side  appears  to  extend  under  llie 
marginal  plat«a,  and  connect  with  the  small  plates  which  cover  the 
excavations  above. 

Fiji.  6  represents  the  remains  of  a  specimen  which  was  perfect.hut 
imbedded  in  the  rock  to  such  an  extent  that  onlyeight  or  nine  of  the 
marginal  plates  and  a  small  portion  of  the  integument  of  the  upper 
side  were  visible.  It  was  siliciiied,  but  not  to  such  an  extcut  us  to 
reaist  completely  the  action  of  hydrochloric  acid.  It  shewed  cleariy 
that  the  integument  was  attached  to  the  inner  edges  of  the  marginal 
plates. 

The  following  description  of  the  figures  contains  all  that  can  be 
be  said  further  about  these  specimens: — 

The  specimens,  four  in  number,  collected  by  Sir  Williara  E.  Logan, 
shew : — 

1.  In  fig.  1,  an  impression  of  a  nearly  complete  disk,  more  than  an 
inch  broad,  with  all  the  marginal  ossicles  complete.  They  form  very 
nearly  a  circle,  deficient  only  at  one  point,  a,  which  may  be  only 
accident,  or  possibly  as  butb  the  outer  rim  and  inner  series  uf  ussitiles 
are  deficient  at  this  point,  it  may  indicate  the  position  of  a  stem  or 
attachment.  At  one  other  point,  b,  the  margin  is  broken,  but  the 
inner  row  of  ossicles  appears  to  be  continuous,  so  that  if  there  be 
uot  an  atttkchnieut  at  a — and  no  trace  of  any  appendage  exists — the 
animal  was  most  probably  free. 

3.  Fig.  2  shews  the  marginal  plates,  and  in  a  good  state  of  preser- 
vation, of  more  than  tbree-tuurths  of  the  ring.  There  arc  twenty -six 
of  tbejue,  and  their  form  is  rudely  sub-quadrate,  rounded  on  the  inner 
margin,  truncate  and  bilobed  on  the  outer;  each  is  divided  into  two 
conspicuous  halves,  of  which  the  inner  is  convex,  granuloBO-tuher- 
culate,  and  with  close,  parallel,  vertical  striie  on  their  sides  (dg.  3l>) ; 
the  outer  half,  on  the  contrary,  is  deeply  excavate,  smooth,  divided 
by  a  radiating  ridge  mto  two  shovel-shaped  portions,  which  at  theii 
inner  base  are  each  deepened  into  a  circular  pit,  with  a  tuliercle 
in  it  (as  seen  more  plainly  in  the  cast,  fig.  G  and  ii).    The  outer  free 
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nlge,  3i/,  is  furnished  with  one,  two,  or  ninre  trAnsverse  pLites,  which 
ftlso  appear  granular,  supporting  oiber  smalU'r  ones  wbich  appew^ 
to  fill  Hp  all  the  space  over  the  excsTatione,  and  (o  form  a  6ort  of 
polygonally  plated  tnbe.  This  tube  is  nearly  complete  at  a,  fig.  1, 
iind  from  near  this  point  a  similar  but  truly  cyliiidriral  tube  extends 
out  beyond  the  ring  of  ossicles,  and  is  seen  at  A  completo.  and  at  c 
with  itfl  up|)er  surface  broken  away,  forming  a  continuous  tube  fully 
three-quarters  of  an  inch  beyond  the  disk.,  and  apparently  not  termi' 
uatod  even  then ;  Sd*  shews  it  ma&uified.t 

3.  Fig.  5  shews  a  still  more  coinplet*  development  of  this  mar- 
Kinal  plating,  and  th''  difference  in  size  of  the  basal  plates  (see  fig.5* 
and  the  marginal  ones,  6}  is  such  as  to  suggest  the  idea  uf  a  distinct 
species.  It  is  perhaps  only  a  younger  specimen,  considerably  abra- 
ded, but  may  however  receive  provisionally  the  name  of  C.  Jcprrttia. 
The  specimen  5  shews  a  considerable  portion  of  the  loosely- 
arranged  and  Battened  ossicles  of  the  disk,  which  are  not  closely 
plated,  but  leave  large  interstices  between  them.  This  structure  is 
iiettcr  seen  in  the  small  fragment  of  the  central  disk  of  figure  2 
(magniS«d  iu  figure  -1),  in  wbich  the  granular  surface  of  the  plateSi 
and  their  irregular  arrangement  with  interstices,  is  very  distinct. 

Figa.  8  and  S  abew  still  more  clearly  the  radiated  structure  of 
rhe  upper  surface  in  another  species. 

V\iX.  (i  is  th.-  oppiK-ito  (II-  iiii.Iri-si,l.'  (at  least  the  flattiT  and  l.'ss 
i.n.am.'i.l.'d  ^sid.-),  and  may  1.,.  pivs.iim'.i  ly  he  C.  H'llli.  Tlie  great 
.1-isiclrsln'rc  are  iiiarnitial,  iiiul  havi'  no  platinl  integument  stretching 
lint  hi'Vdnil  ihi'iii,  llie  oiiliT  I'Aizf,  Hi;  cDrrt'spoiiiUng  to  the  edijo,  :3(/. 
on  tlir  ,.p|.osite  lac... 

Til.'  siliciliv.i  spiM-inion.  i'..  Ii^is  l>.-cn  inacorardl  in  nuiriati.-  acid  to 
i-xpi.si'  it.  and  has  siilllT.vi  aln-aMoii— tifitlii-r  the  marginal  ossiH.-s. 
/,,  urn  llu-  n'tiriilar  snitac.',  -i.  slicwnn:  so  clearly  as  they  slmnld  do 
tin-  r.-al  strni'tnr.'  of  tin'  sni-fare.  At  ii  a  portion  of  the  upprr-siile 
).■<  M'i'n,  vi/...  inijn-L'ssions  of  three  uf  the  large  grannlar  o-ssitlos. 
with  iln'ii-  «'\t.Tna]  <ii'ci)  jiifs  (r.'invsciiicd  in  the  cast  as  oircniar 
.-levalioiis,  «ith  a  niiinit.'  .■i-ntral  pit  in  carli). 

Il  is  tlii-=  sp.'i-innMi  whirli  s"  saii-^fa.'torilv  explains  the  inrauiiiL' of 
111,,  .■a^l  m-xt  K.  I.I-  ,U.s.Til».>l,  and  wliicli,  th'imgh  dilWin;:  siH-,-iti,-ally 
;uid  lii>ni  an.ilJirr  fornialinn,  aNii  hidps  materially  to  eliiriilate  the 
-..Hviinrns  alreadv  de.scrii.ed. 
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We  dedicate  this  species  to  Professor  J.  Hall,  the  distinguished 
pskeontologist  of  the  New  York  survey.* 

LocaJifij  and  Formation, — Trenton  limestone,  City  of  Ottawa,  and 
Lake  St.  John. 

CoUecUtrs. — Sir  W.  E.  Logan,  E.  Billings,  J.  Richardson. 

n.  CTCI..OCYSTOIDES  Davisii,  Salter. 

C.  ovalisf  UTtcialin  ct  ultra,  onirulit  margiKalibun  48-40, conwcrii,  liffii/atil, 
eiliit  pro/nude  fxcavatrs,  simplicibui  ncc  raiUalim  hilobh,  marifini  recar'''" 
auperjuie  ohncure  8,  radiato. 

This  species  certainly  differs  from  the  American  one  in  that  the 
number  of  marginal  ossicles  is  much  greater  (forty-eight  or  forty-nine), 
while  the  ossicles  themselves,  instead  of  being  granular,  are  smooth, 
and  have  the  outer  division  much  deeper,  the  margin  heing  produced 
upwards  as  a  distinct  rim.  Neither  the  division  of  the  ossicles  in 
this  outer  portion  into  two  lobes,  nor  the  separation  of  one  ossicle 
from  its  neighbour,  is  at  all  distinctly  marked  ;  but  just  at  the  base 
of  the  deep  excavation  short-raised  ridges  indicate  faintly  these 
divisions,  while  the  annular  pits  at  the  bottom  are  still  deeper  and 
more  distinct  tlian  in  the  C.  Halli. 

This  species  shews  the  complete  surface,  on  which  about  as  many 

•  ProffiMor  Hall  in  1851  described  a  species  of  Ma  genua  in  the  palaoniological  part 
of  Poster  and  Whitncj'a  Report  on  ilio  Geology  of  Luke  Sii|ierior,  page  20n.  Each  of 
the  gpccimoas  which  be  figures  (see  pliite  ut.  fig.  4,  n,  b,  r,  uf  thv  work  cited)  eitiibita 
twoDl}''iiino  marginal  plates.  The  Etnallest  of  oiir«  (plnio  x,  figure  5  of  tbls  deoade) 
althoogh  eiactl;  the  size  of  the  largest  Egured  bj  PrLif,  UhII,  haa  thirty-aix,  and  bo  hnre 
our  two  largest.  The  EacaniLba  Bpccimene  are  thrrvfore  most  probably  of  a  difTerent 
■pedes,  which  has  not  jet  been  named.     The  roUovlog  is  Prof.  Hall's  description : — 

"Tbia  body  coaiista  of  a  ring,  or  a  sac,  the  upiwr  edge  of  wbich  only  appeftra, 
eomposed  of  namerous  plates  joining  by  thitir  broader  edges.  The  npper  or  ciposed 
Burfkee  of  the  plates  ie  soulptnred  or  granulated,  convex,  and  pol  closely  joioed  together 
At  the  nppcr  aagles,  presenting  the  appearance  of  somewhat  quadrangular  tubercles; 
eiterior  margin  of  each  plate  furoi^lied  wiib  a  thin  wing-like  eipnoaion,  marked  by  two 
diverging  ridges. 

"Tbifl  cnriona  body  ii  eTidently  CriBoideao,  from  the  character  and  structure  of  the 
plalH-  The  ring  presents  on  appearauce  very  similar  to  the  row  of  plales  surrounding 
tlie  Tolves  which  close  tbe  OTarian  aperture  in  some  Cyalideans,  but  the  Dumber  is  tkr 
too  graat,  being  in  one  specimen  twenty-nine,  and  apparently  not  less  in  the  other. 
The  inner  faces  of  the  plates  moreover  do  not  prcsenl  any  appearance,  as  if  for  the 
■ttocbnient  of  other  plates  or  ralres.  It  is  possible  that  it  may  be  tlie  elevated 
marginal  ring  of  same  one  of  the  sessile  Crinoide,  though  the  arrangemeul  of  tlie  plate; 
is  more  regular  Ibaa  in  any  spcciea  known  to  me. 

"  Loealily, — Banks  of  the  Escaoaba  rirer,  two  miles  below  the  monlb  of  Indian 
creek,  la  the  Trenton  lin 
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radiations  mark  tbii  margiu  as  tliere  are  ossicles,  aud  the  ceDLre  oG 
the  flat  disk  is  occupied  by  a  star  of  about  eight  narrow  rays,  with  d 
central  depression.  All  of  these  markings  are  obscure,  but  were  Htilfi 
capable  of  demonstration  in  the  specimen  (unfortunately  since  lostJ 
after  an  accurate  drawing  liad  been  taken).  j 

The  margin  is  peculiarly  deep  «ud  raised  like  a  rim  all  round;  tha 
outer  lialf  of  the  ossicles,  being  deprived  of  radiating  ridges,  combind 
to  form  a  smooth  channel.  The  deep-si>t  annular  pits  shew  on  thd 
cost  us  projecting  rings  with  a  central  depression. 

Localitij. — May-Hill  Sandstone  of  Prof.  Sedgwick  (Upper  Llaudm 
very  Rock,  Murrhiaon),  Prestcign,  Radnorshire,  South  Walaai 
Found  by  J.  E.  Davies.  Esq.,  F.G.S.  ] 

Ki'gardijig  tlie  affmitios  of  the  fossils,  the  choice  seems  to  fai 
between  Star-fiBhes  and  Oystidea;.  1 

At  first  sight  of  the  more  periect  evidence  thus  brought  togetbeM 
for  neither  the  Canadian  or  British  Bpectmens  are  complete  witholJ 
the  other — the  inipresaioii  certainly  was,  that  we  bad  here  a  trull 
circular  Stai^fish,  on  extreme  form  of  what  is  so  often  approaohci 
by  some  of  the  Qonialites  of  the  chalk  formation.  We  have  figurn 
one  (figure  10)  to  illustrate  this  comparison,  where  the  margioM 
ossicles  of  thd  disk  and  of  the  rays  are  so  much  alike,  and  ttie  latM 
much  shortened  as  to  present  nearly  a  circular  outline.  1 

la  the  loosely  reticular  skeleton  of  the  disk  there  ia  ao  ads 
tional  character,  very  common  in  Star-tish,  but  rare  in  Criuoida  q 
CystideiD.  Against  this  supposition  there  is  the  peculiar  cxcavatia 
of  the  marginal  ossicles,  not  for  the  attachment  of  large  margiofl 
spines,  such  as  Qoniaster  and  other  star-fishes  oftt^n  exhibit  on  a  anul 
scale,  hut  forming  a  hollow  space,  covered  over  with  closely  ploM 
ossicles.  I 

The  discovery  of  the  long  tube,  fig.  2,  A,  <;,  ma<ie  (during  the  etoH 
iug  of  the  specimens)  by  our  valued  friend,  Mr.  Sowerby,  thruw  stil 
furtbiT  doubt  on  this  explanation.  It  appears  us  if  continuous  (thoug 
tbe  cuiinection  cannot  quite  be  tnaced,)  with  the  marginal  tesaetatJ 
portions  {a,  a),  and  if  this  were  the  case  there  would  be  a  cbatuifl 
romiing  along  the  outer  margin  of  the  disk,  and  thence  out  fntily  m 
one  end,  a  structure  incompatible  with  that  of  any  known  Star-fid 
or  indeed  any  Echinoderm  whatever.  If  on  the  other  hand  oompM 
risoti  be  made  with  certain  known  forms  of  Cystidet£,  although  td 
reticular  structure  of  the  disk  is  abnormal,  yet  in  the  arrangAmunt  fl 
the  marginal  oaaiclea  there  is  a  not  indistinct  reseuiblanct;  to  auq 
^^H^^^Wi^Bas  Picudnrrinita  (fig.  12),  or  perhaps  still  Deanif  d 
^^^^^^^^^Hfa  Ami/gdahcyflUa,  described  by  one  of  tb«  aaUiod 


Palaozoic   Bivaiiv  Entomostiiaca   of  Canada.     By  T.  R. 
k)NE8,  Esq.,  F.G.S. 

I.  Beteichia  Logani,  Jones. 

Plate  XI.  Figs.  1-5. 

(.innnb  of  Natural  Hiitory,  3d  series,  ^ol.  i.  p.  244,  plate  u:.  Qgs,  6-10.) 

Leagth  ^,  breadth  ^  inch. 

This  is  a  small  Btyrichia  of  the  unisulcate  group  ("  Simplices," 
Annals  Nat.  Hist.,  2  8er.  vol.  xvi.  p.  S5) ;  variable  ia  shape,  from 
reniform  to  oblong ;  dorsal  edge  straight,  extremities  rounded  and 
almost  equal ;  ventral  edge  varying  in  its  convexity.  Surface  of  the 
valves  somewhat  depressed,  most  convex  a  little  above  the  median 
line,  sloping  more  gently  to  the  ventral  than  to  the  dorsal  margin  ; 
tuually  punctate,  sometimes  smooth  j  always  beariug  a  distinct  nar- 
row depression  on  the  dorsal  region,  usually  on  its  Anterior  third; 
this  dorsal  notch  reaches  across  a  third  or  even  more  of  the  breadth 
of  each  valve.  Yentral  and  terminal  margins  bordered  by  a  narrow 
depressed  rim. 

I  cannot  regard  the  extreme  shapes  of  the  gregarions  and  innume- 
rable individuals  of  this  Beyrichia  as  typical  of  specific  distinction. 
The  general  form,  the  relative  convexity,  and  the  dorsal  notch  are 
the  more  characteristic  features. 

a.  Var.  nnifurmU.  The  extreme  of  the  kidney-ahaped  form  is  well 
shown  in  fig.  1,  a  specimen  from  Hawkesburj-,  where  this  shape 
occurs,  with  many  of  oblong  outline,  and  others  of  intermediate  shapes. 
The  specimen  here  figured  is  strongly  punctate  :  smooth  specimens 
of  this  variety  occur  at  Grenville. 

b.  Var.  IcptrdUioide^,  In  fig.  5  we  have  one  of  the  specimens  in 
which  the  antero  and  postero-dorsal  comers  of  the  valves  become 
modified  towards  the  well-marlted  oblique  dorsal  angles  of  LeperditiaA 

Locality  and  Formation. — Grenville  and  Hawkesbury ;  with  the 
following  species  in  tho  lower  part  of  the  Chazy. 
Collector. — Sir  W.  E.  Logan. 
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II.  Lkperditu  Canadensis,*  Jones,     a.  Var.  xana. 


Plate  XI.  Figs.  6,  7,  9.  10. 


(Aimalt  of  Sittitrat  lliilory,  3d  If 


I,  vol.  i.  p.  244,  plal 


L.Bgi.  11-150 


Length  i,  breadtb  ^i,  inch. 

Small }  anmewhat  variable  in  shape,  but  always  retaining  the 
characteristic  Leporditia-outline,  with  straight  back,  more  or  less 
obliqu('Iy-roimd(!  j  belly,  and  sloping  dorsal  angles,  Carapace  usually 
short  (the  height  or  breadth  being  about  two-thirds  of  the  length), 
somewhat  variable  in  the  amount  of  convexity  (thickness),  which  is 
usually  greatest  at  the  antero-veutral  thn^d.  Surface  smooth.  Eye- 
tuhardd  generally  well  marked,  and  muscle-spot  often  distinct;  but 
occiiMJonally  the  latter  becomes  involved  in  the  nuchal  depression, 
and  tho  former  is  somutiraes  obsolete. 

This  is  the  Bmallest  form  oi  Lqterditia  which  I  have  yet  met  with. 
It  occurs  ill  great  numbers,  together  with  Bcyrichia  Logani  in  equal 
abuudaiico,  iu  a  dark-grey  friable  limestone,  mainly  composed  of  these 
Kntoraostraca,  fragments  of  triJobites  and  shells,  at  Grenville  and 
near  Hamiltouvillc  in  Hawkesbury,  on  the  Ottawa.  This  Leperditia 
UnuwtODfl  forms  pait  of  a  hand  of  limestone,  about  two  feet  thick, 
which  extends  over  a  widr  distnctt,  and  is  of  importance  as  markinj^ 
the  position  ofii  i-oiiliiiuoiis  bund  of  rock  holding  nodules  of  phosphat-e 
of  liine  wliich  is  bciii'Mth  it;  it  belonjis  to  the  base  of  the  Chazy 
limestone. 

This  variety  of  L.  Cdiiiiiliimis  occurs  also  in  a  dark-grey,  crystalline, 
shelly  limestone  (of  the  Ciilcif'eioiis  f^androfk)  on  the  north  side  of 
Grande  Isle,t  in  the  St.  Lawroriii-.  In  two  hand  specimens  of  this 
limestone  a  few  separate  valvrs  and  oiii'  pair  of  valves  are  present. 

Biijnchia  Loguiii  and  Lcjicr'Hrid  Ctinii'Icnxix,  viir.  tinmi,  occur  toge- 
ther in  immense  minibers,  I'urniing  indeed  a  eonsidenible  portion  of 
the  limestone  roek  in  which  they  are  cliii-lly  found.  I  believe 
that  tlie  former  is  not  the  young  of  the  hitter  (although  pyrhaps 
the  diflerences  of  shape  and  stiiicture  are  not  greater  than  such 
as  we  lirid  to  occur  lictween  the  young  and  adult  forms  of  recent 
Entomostraca  and  other  Ciustiirea),  because,  where  ilie  allied  Bcyri- 


■Tliii   rotk,  lift' 


■.  (.■.inndii,  IdJl 
Dd  Logan's  Itcp 
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chia,  aiich  as  IS.gtrangulnt^,'  B.  mundula,  and  B,  aimpiex,  occur,  even  in 
aa  great  aiirabers,  in  Lhe  rocks  of  other  localities,  the  LeperiiUia  are 
uot  found  with  them  ;  the  latter  also  occur  unaccompanied  by  these 
BeyrlchiiB,  L.  Canadvmis  itself  being  found  alone  in  Grande  Isle.  The 
close  resemblance  in  outline  of  some  spucimena  of  B.  Logatii  (var. 
B.  lp{>en/i[ioidei,  fig.  5)  to  tho  LcjKrditia  is,  I  believe,  merely  a  mimetic 
resetabUnce  of  outline,  such  as  we  find  taking  place  among  many 
groups,  both  of  the  lower  and  the  higher  animals. 

6.  Var.  LADROSA. 
Plate  XI.  Pig.  8. 

Length  j,  breadth  ^'o  inch. 

The  extremities  of  the  valves  in  this  specimen  from  Hawkesbury  are 
marked  by  a  broad  marginal  depression,  which  is  continaed  less 
strongly  along  the  ventral  border,  and  the  antero-dorsal  corner  is 
more  produced  than  usual. 

This  may  be  an  individual  modified  by  accidental  circumstances  of 
growth. 

c.  Var.  LoucKiANA. 
Plate  XI.  Fig.  11. 

Specimens  of  possibly  the  same  species  as  the  foregoing,  hut  of  a 
considerably  larger  size  (often  twice  as  large),  occur  in  two  other 
limestones,  specimens  of  which  Sir  William  Logan  has  confided  to 
my  examination. 

Imbedded  in  bits  of  black  fine-grained  limestone  from  Louck's  Mill, 
on  the  Castor  River,  in  the  township  of  Russell,  are  three  glossy  black 
valves,  in  good  preservation,  and  of  ditferent  sizes  (one  specimen  being 
"A  in.  long  and  fs  broad,  the  others  being  respectively  ^i  in.  and  t't  in- 
in  length).  In  each  of  these  the  eye-spot  is  very  distinct,  and  accom- 
panied bya  local  ruggedness  of  the  surface  of  the  valve  (not  amount- 
ing to  a  sulcus) ;  the  valves  are  faintly  rimmed. 

This  black  limestone  is  referred  to  the  Trenton  in  Qeol.  Survey 
Canada,  Report,  1S51-62,  p.  73;  but,  according  to  a  letter  of  later 
date  from  Sir  W>  E.  Logan,  it  may  be  Birdseye  limestone. 


*  Bej/riehia  ilrimgutala   lnlcM  on  a  rtcitly  uf  forma  (aca  AddiiU  ofNaturkl  Hiitorjr 

111  uriei,  Tol.  xvi.  pi.  0,  Bgg.  lS-23)  BDalogoua  lo  tliose  of  if,  Lugani. 


«/.  V«r.  Pacqccttusi. 
PUte  SI.  FLg.  12. 

A  smaH  gpecimen  of  brownijh.  Bne-grained  limestone  (westierufg 
grey,  and  containing  shells),  from  Pauqoette's  Rapids.  Allumette 
Island,  Ottawa  River,  contains  one  well-preserved  browTi  coloured 
valve  (fig.  19),  i  inch  long,  j',  inch  broad,  much  like  the  lai^est  spe- 
cimen from  Louck'a  Mill,  hut  showing  no  marginal  rim,  and  feeble 
traces  only  of  the  eye-spot  and  its  accompanying  depression.  In  this 
fragment  of  limestone  (probably  Trenton)  smaller  Entoniostracoiu 
bivalves  abound  (see  p.  99  and  100). 

Except  in  the  relative  size,  the  fonn  of  the  eye-spot,  and  the 
valve-margin  (in  which  latter  points  one  of  tlicse  larger  specimens 
fanes  from  the  others),  the  two  sets  of  specimens  (the  large  and  the 
email)  do  not  appear  to  disagree  essentially,  as  far  as  my  means  of 
eiamination  at  present  enable  me  to  judge.  At  the  same  time,  as 
we  know  that  in  some  recent  bivaJved  Entomostraca,  different  species 
and  even  sabgencra  may  present  a  great  similarity  in  their  carapaces, 
it  is  possible  that  we  have  here  a  distinct  specific  form. 

Mr.  Conrad  has  briefly  described,'  under  the  name  of  Cythmaa 
fiiindiut,  a  bivalved  Entomostracan,  from  the  Trenton  limestone  of 
Mineral  Point,  Wisconsin.  Tliis  fippfars  to  be  a  Lcpmfi/i/i  half  an 
iiicli  iii  length,  iiiid  ilierefuii.'  Miipa.s^iiisi  in  dze  the  specimens  under 
notice,  to  wliich  it  may  be  iiUifil. 

See  Aniiiils  of  Siitiiral  Ilisioiy,  Sid  sicncs,  vol.  i.  p.  340,  for 
descriptions  of  this  and  tiie  following  v.irifty. 

€.  Viir.  Jiisi:riiiANA. 

Piute  XI.  Fig.  l(i. 

A  small  specimen  of  grey  Trenton  limestone,  from  the  enst  side  of 
St.  Joseph's  Isbuid,  Lake  Huron,  containing  a  IJryozoon,  and  weath- 
ering yellowish,  bears  a  right  valve  of  a  Lfpcrditia  JJ  inch  lonij,  aud 
13  inch  broad;  there  is  also  a  separate  perfect  carapace  of  the  same 
form  (iJ  inch  thick)  from  the  same  limestone.  The  valves  are  of  a 
light-brown  color;  the  eye-spots  are  indistinct;  the  radiate  markings 
of  the  niiiBcle-apot  arc  more  visible  on  the  left  than  on  the  right  valve; 
the  overl.ipping  ventral  edge  is  neither  straight,  nor  symmetrically 
curved  ;  the  general  form  of  the  lower  half  of  the  carapace  is  rounded 
and  bnlky. 


^n 


■  Proceedinga  of  the  Philaitclpbia  Academy,  1843,  toI.  i.  p.  332. 
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This  Trpnton  form,  wbicli  I  huve  termed  L.  Ginadftmii,  var  Jimqih- 
wj/a,  may  possibly  be  tile  same  as  Cotirail's  L.j'ahulius ;  if  so,  his  niiilK^ 
ha«  priority. 

/  Var.  AiuTioosTUSA. 

Plate  XI.  Fig.  17. 

A  piece  of  ligbt-grey  limestone  (of  the  upper  portion  of  the  Hudson 
River  group)  from  East  Point,  Anticosti,  bears  on  its  weatheroil  sur- 
face oncrinital  ossicles  and  eleven  separate  valvos  of  a  LtjicrJiiia  of 
ditfereat sizes;  there  is  besides n  separate  perfect  carapace  of  tiie  same 
form,  half  an  inch  lony,  ^f  inch  broad,  and  jV  inch  thick).  Tliese 
specimens  have  a  ratlicr  short  hinge-line,  a  well-murkod  ocular 
tiibercli;,  and  a  rauscle-apot  visible  only  by  its  slightly  darker  tint.  In 
some  instnnces  theae  valves  appear  to  have  a  peculiar  delicacy  of  make 
and  substance;  lUey  slope  rapidly  from  the  central  convexity;  the 
ends  of  the  carapace  are  thin,  and  the  overlapping  part  of  the  right 
valve  is  distinctly  central  and  neatly  curved.  This  lonn  differs  from 
that  of  St.  Joseph's  in  having  a  shorter  hinge-Une  and  a  more  promi- 
nent eye-epotj  in  the  apparent  absence  of  external  radii  to  the  muscle- 
spot:  iu  the  somewhat  more  delicate  substance  of  the  valves ;  in  the 
lessci  thickness  of  the  carapace,  in  its  attenuated  edges  bffore  and 
behiud,  and  iu  the  syinmelricat  curvature  of  the  overlapping  veutrul 
edge. 

This  neatly  shaped  Ltjierdiiia  from  Anticosti  more  nearly  resembles 
its  almost  gigantic  allies  of  Sweden*  than  do  any  other  American 
LejKrdltia:  that  I  have  seen.  Still  It  is  nut  without  good  points  of 
relationship  with  L.  Cmuuleiisu,  and  I  have  provisionally  termed  it 
X»  Canadensit,  var.  .■huuialuina. 

The  St.  Joseph's  form  more  nearly  resembles  the  large  varieties  of 
Lcjtcrdicut  Oimuhmm  (pi.  x\.  figs.  11  and  12)  than  do  the  Anticosti 
specimens  ;  and  as  I  did  not  feel  authorized.to  separate  specifically 
the  little  Grenville  varieties,  that  from  Louck's  Mill,  and  that  of 
Allumette,  neither  can  I  at  present  regard  these  comparatively 
large  anil  well-grown  specimens  as  belonging  to  another  specific  type. 

Mr.  Salter  having  lately  favoured  me  with  better  specimens  of 
the  Lfjierdhia  alia,  from  Wellington  Straits,  than  1  had  previously 
aeen,  I  am  enabled  to  point  out,  that  though  in  size  and  general  form 
the  Arctic  L.  alia  much  resembles  the  Leperditia  from  Louck's  Mill, 
Pauquctte's  Kapid,  St.  Joseph's,  and  Anticosti,  it  has  a  thinner 
shell,  and  a  distinct  muscular  spot,  with  vascular  radii ;  and  furtJier, 


OANADIAS  FOSSILS. 

iuatioii  to  vary  extremely  in  the  vertical  ilimensions 

3  carapace,  so  that  in  the  same  hayd  speciineu,  some  individuals 

ovate-oblong,  and  others  narrow  and  pod-shaped.     This  habit  of 

lii         -  of  outline  is  not  apparent  in  the  Canadian  Lejierdttia  above 

I. 

ir  I  3S  in  Canada  are  mentioned  by  Sir  W.  E.  Logan  and 

ra     u     ']ntomo8traca — probably  L.  CanadeiuU  or  allied  fonns, 

bove  Lachine ;  in  the  Trenton  litneatone  ?  • 
D  near  Quebec  ;  in  the  Birdseye  limestone  1 1 
rmiles  from  Montreal,  in  a  line  a  little  west  of  north: 
limestone,  i 
jiu,  ComwaU,^;  with  Acn/pa  /»/«(«  in  the  Cliazy. 
in  the  Trenton  limestoue||. 

Black  River  limestoueiy. 
;  m  ine  Trenton  limestone'*. 

m.  Lepkkditia  Anna,  Jones. 
PlateXl.  Fig.  13. 

{JanitU  of  Natural  Hittory,  3d  series,  vol.  1.  p.  HI,  plate  i%.  fig.  18.) 

LoJigtli  I,  breadtli  ,',  incli. 

HuiJili,  convex;  ovate-obloiig,  sonicwliat  niirrovvcr  in  front  than 
behind;  the  ventml  curve  nearly  uniform  ;  hini;e-line  straisiht;  dorsal 
angles  slightly  truncate.  Suri'acn  of  valves  most  convex  at  the  pos- 
terior tliird;  smootli,  thickly  punctate,  each  of  the  little  sliatlow 
circular  pits  having  a  minute  central  tubercle.  E3'e-spot  distinct 
and  raised. 

Loiiilinj  ami  F"riiiaiiiiii. — Several  valves  of  this  neatly-pitteJ 
Lcpcnliliit  are  present  in  a  small  hand-specimen  of  a  liard  dark 
colored  concretionary  limestone,  under  the  zone  ui  Air>jjvt  fi/ciia,  and 
belonging  to  the  Calciferous  Sandrock,  from  immediately  behind 
the  village  of  St.  Ann'stt,  at  the  confluence  of  the  Ottawa  and  Si. 
Lawrence.     This  is  probably  the  oldest  known  species  of  the  genus. 

C„//,rf.'r.— Sir  W.  E.  Logan. 


:;eul.  Silt.  Cttniida,  Uoporl,  lB."il-52,  [>.  70. 

'bid.  \>.  70.  r.  li,id_  ,,.  71,  "  tbifl.  T!. 

r.  Gcol.  Soc.  lor.  cil. ;  and  Geol.  3ur.  Canad.i,  Report,  1351-52,  p.  16 
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IV.  Lepekditia  amyodalina,  Jones. 
Plate  XI.  FigB.  18,  19. 


(Jftnoli  of  Natural  Biiloiy,  3d  bi 


<,  vol.  i.  page  341.) 


Several  specimens  of  a  dark-grey  limestone,  from  near  L'Orignal, 
are  rich  in  separate  valves  of  a  handsome  Lepcrdiiia,  which  at 
first  eight  has  ranch  the  aspect  of  bochilina  Ottawa ;  but  it  is 
larger,  blacker,  and  has  a  proportionally  shorter  hinge-line,  the 
hinder  portion  of  the  valves  being  boldly  and  obliquely  rounded, 
forming  about  one-third  the  length  of  the  carapace ;  thougli  the 
valves  have  a  marginal  rim,  this  is  only  on  the  two  ends,  being 
wanting  below,  where  the  middle  third  of  the  ventral  border  is 
turned  in,  overlapping  on  the  right,  and  overlapped  on  the  left  side. 
The  surface  is  smooth ;  the  eye-spot  prominent,  and  accompanied  by 
a  slight,  irregular  nuchal  iurrow ;  muscle-spot  indistinct.  The  cara- 
pace is  ^,  inch  long,  ^^  in.  broad,  and  ^  in.  thick,  and  most  convex 
at  the  anterior  third. 

Though  numerous  in  the  rock,  the  individuals  are  not  massed 
together  in  layers,  as  are  the  hochUina  at  L'Orignal,  Grenville,  and 
White  Horse  Rapids. 

Loealily  and  Furnuuitm. — One  mile  west  of  L'Orignal,  Chazy. 

Coflertor.— R.  Bell. 


Qmm  IsocHiLmA*.     Svbgenui  of  Leperditia. 

fiqnivaive ;  the  margins  of  the  valves  meeting  uniformly,  not  over- 
lapping as  in  Leperditia;  greatest  convexity  of  the  valves  either 
central  or  towards  the  anterior  portion.  Eye-tubercle  present. 
HuBcalar  spot  not  distinct  externally. 


V.  LEPEBDiTrA  (Isochildja)  Ottawa,  Jones. 

Plate  XI.  Fig.  14. 

[Annali  «f  Ifalural  Hutory,  2d  BBrios,  yoi.  i.  p.  348,  pUte  x.  fig.  I.) 

Length  i,  breadth  y',  inch. 

Leperditiarlike  in  outline,  somewhat  elongate,  smooth;  marginal 
border  distinct,  frequently  seen  to  be  marked  by  a  line  of  small, 
distinct  pits ;  eye-spot  distinctly  raised. 

■  Equal  Up. 


Dtl  OAKAOIAN  FOSSILS.  ^^^^H 

Frutu  the  caiial  at  Grenville.  Gregarious;  the  Beparate«mi^H 
fortnitig  a  tliin  luyer  about  half  aa  inch  thick,  in  a  dark-grey  lii^^| 
rtotie  of  the  Calcifuruus  Saudrock,  a  foot  or  two  beneath  the  "  f^H 
foot  limeHtone,"  and  traceable  for  some  miles.  ^M 

lu  Ht^vcrul  speciiaens  of  Lcpcrditia  rock  from  the  Chaxy  liti|^| 
stone  near  the  N.W.  comer  of  the  township  of  L'Origoal,  I  Ini^H 
recogni7Aid  the  Iiocfiiliaa  Ottawa,  under  similar  couditious  to  tbose  ^| 
whicli  it  occurs  at  the  Grenville  canal,  except  that  in  one  specim^H 
it  is  wwociated  with  a  M'tdwlojiniAjke  shell.  I  have  only  to  renu^H 
that  when  the  shell  is  broken  off,  the  casts  of  the  valves  sbaw'|^| 
diHtinct  muHcle-spot  (concave  on  the  inner  side  of  the  valve)  vi|^| 
numerous  radii.  ^f 

C<>lkctoT».—'fi\r  W.  E.  Logan,  J.  Richardson,  R.  Bell.  H 

VT.    LP.l'EItDITIA  (IsOCHILINA)  QRACILI8,   Jones.  ^| 

Plate  XI.  Fig.  IS.  H 

(JniKiJi  uf  NiUuriU  UUIary,  3il  seiieg,  vol.  i.  p.  218,  plata  i.  tg.  S.)  ^H 

Length  ^,  breadth  ^  inch.  ^M 

Carapace  Biib-rhomboidal,  narrow  and  slender  when  conapAredwil^H 
the  l^terditiiE  proper ;  antc^rior  cxt'  emity  obliquely  rounded,  with  dl^| 
antero-dursal  angle  produced,  slightly  obtuse;  posterior  extremi^H 
rounded,  with  the  postero- dorsal  angle  obliquely  truncate.  VflUtl^H 
curve  uniform.  Surface  of  valve  convex  centrally,  black,  sbininfl^l 
smooth,  sparsely  punctate;  the  pitting  partial  often  obscure  i^| 
nearly  obsolete.  Depressed  margin  broad,  in  many  specimens  bearil^^| 
a  row  of  rounded  pits  (about  thirty-two),  which  are  represented  ^H 
the  inside  of  the  rim  by  corresponding  raised  obtuse  points.  ^M 

Locnlitt/ aad  Formation, — Gregarious;  in  loose  fragments  of  a  bladti 
fine<grained  fcetid  limestone  from  the  White  Horse  Rapids,  Isle 
Jesus,  referred,  with  doubt,  to  the  Trenton  limestone  in  the  Quart 
Journ.  Oeol.  Soc,  vol.  viii.  p.  205,  but  to  the  Birdseye  limeatonH  in 
a  letter  of  later  dat«  from  Sir  W.  E,  Logan.  The  disunited  ya]?fl> 
lie  matted  together,  and  sprinkled  with  minute  iridesceal  oijMik'j 
of  pyrites,  in  a  thin  layer  or  layers  in  the  rock. 

CoUtxtor. — Sir  W.  E.  Logan. 


Gcnia  CrrnKKopsis,  M'Coy. 

This  ^^tiorie  appellation  is  affixed  to  a  bivalvAd  Eatom 
(Ggurc  2,  plate  1.  L.)  in  the  'Systematic  DeftcriptioQ  of  tho  1 
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Palasozoic  Fossils  in  the  Geological  Museum  of  the  Uaiversity  of 
Cambridge,'  1855,  but  neither  the  charftctera  of  the  geniis  nor  of 
the  fosei]  are  described,  owing  probably  to  tfie  author  not  having 
had  time  to  add  this  description  to  the  great  work  referred  to, 

Cytheropiis  appears  to  me  to  be  a  useful  term  for  the  distinction  of 
those  palaeozoic  Entomostraca  that  do  not  closely  assimilate  either  to 
Jjeperditia  or  Bfijrichia,  but  much  resemble  in  outline  and  size  many 
of  the  Cylhcrrs  of  the  existing  seas,  differing  however  from  them  in 
BOmetinies  having  eye  or  muacle-spota,  and  othi-r  peculiar  features, 
such  as  a  comparatively  great  thickness  of  the  valves.  Though  based 
chiefly  on  negative  characters,  this  group  may  for  the  present  be 
conveniently  referred  to  as  being  generic. 

I  have  noticed  several  minute  Eiitomostraca  in  the  Silurian  rockn 
of  Wales  and  Sweden,  which  may  probably  belong  to  this  group. 

Vn.  Cytheeopsis  concinna,  Jones. 

fjiaiidi  o/yaivral  History,  3d  wries,  vol.  i.  p.  349,  plate  i.  Gge.  3,  4.) 

Length  Vt.  breadth  ^'-^  inch. 

Carapace  aubcylindrical,  tapering  anteriorly  ;  ends  rounded  ;  back 
atr^ght;  dorsal  angles  slightly  truncate;  ventral  edge  of  right  valve 
overlapping  that  of  the  left.  Surface  smooth,  shining,  light-brown, 
partially  pitted.  In  some  specimens  a  very  slight  margiual  rim  is 
traceable. 

Locality  and  Formaiion. — Many  specimens,  both  of  double  and 
single  valves,  in  the  Trenton?  limestone  of  Pauquette's  Rapids, 
AUumette  Island,  Ottawa  River. 

I  have  had  some  doubt  whether  this  may  not  be  the  young  of  a 
Leperditia;  but  it  has  no  eye- spot  and  is  too  narrow,  young /rfTwe/fti* 
being  proportionally  broader  than  the  adults. 

Colleclor. — Sir  W.  E.  Logan. 

VIII.  CrrBEHOPSis  siliqua,  Jones. 

(Annatt  olSaturiU  Hiitory,  ad  serieB,  toI.  i.  p.  349,  pisie  x.  Sg.  G.) 

Length  r'n  breadth  ,',  inch. 

Carapace-valves  long,  narrow,  pod-like  or  skiff-shaped;  ends  acute, 
one  much  sharper  and  more  tapering  than  the  other ;  dorsal  edge  long 
and  straight ;  ventral  edge  convex  ;  one  valve  overlapping  the  other. 
Smooth,  shilling,  brown. 
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Twa  separate  valvee  of  this  curious  and  rather  obscure  form  (so 
much  re8emh]iag  Bairdia  siUqiia  of  the  Chalk,  and  the  recent  .6.  Aftmu) 
occurred  in  the  liinestone  from  Pauquette's  Rapids. 

IX.  Cytheropsis  RUG08A,  Joues. 

[Annali  of  Nalural  Hittory,  3d  series,  vol.  i.  p.  24S,  pUl«  z.  &g.  5.) 

Length  ^^,  breadth  ^  inch. 

Small,  convex,  subreniform,  broad,  rounded  at  both  ends,  tJie  an- 
terior one  of  which  is  smaller  than  the  other.  Coarsely  sculptured  with 
broad  shallow  pits.  One  specimen,  showing  the  two  valves  united, 
and  of  a  light-brown  color,  occurred  with  the  many  other  Entomos- 
traca  in  the  small  specmicn  of  limestone  from  Pauquette's  Kapids. 

Localify  and  formaiion. — Pauquette's  Rapids. 

Collec(or.~&u  W.  E.  Logan. 

To  give  a  general  view  of  the  distribution  of  the  known  specie^ 
and  varieties  of  Bivalved  Entomostraca  in  the  Lower  Palaeozoic  strata 
of  the  United  States,  Canada,  and  Arctic  America,  the  following 
Table  is  appended : — 
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N«  CAKADIAH  FOSSILS. 

EiFLAXAttoi  or  PioDUS.     Flftle  XI. 
?ig.    1.     B.  Lofoni  (tkt.  rmi/bmu) ;  magnified  A  Umes:  a,  right  lalre -,  6,  denal *fe> , 

c,  anterior  Tiew.     Ftom  HairkCBbary. 

Fig.    3.     B.  Logani ;  magnifipil  4  times :  a,  left  tbItb  ;  ft,  dornl,  and  c,  poaleriot  *k«. 

From  HawkesboTj. 
Fig.    3.     B.  logani ;  (aagnificd  4  Uii»8 :  c,  leFt  valve ;  b,  ventfal,  and  c,  potteriot  tic« 

From  Grenville. 
Fig     4.     S.   Lofiini;    magmGed   4   limes:   a,  right  vatve ;   b,   dotaal   viaw.      Fttoi 

Bawkesbnrj. 
Fig.    B,     B.  Logaia  {lai.UpKTdUaida'i-,  magnified  4  timM  :  a,  rigbt  vbItd  j  b,  aniaruir 

view.    From  GrepfilU, 
Fig.    G.     L^erdilia  Canadauii  (var.  nana);   uagaiiied  1  times  ;  a,  I«ft  *»lve  ;  b,  rttt- 

tral,  and  c,  posterior  view.     Prom  Greaiille. 
Fig.    T.    L.  OimadmU  (var.  nana) ;  magnified  4  timei  ;  a,  right  valve  :  b,  veetrat  Tin* 

From  Orenvilk. 
Fig,    8,     L.  CanaiUntit  (var.  labrata) :   magnified  4  times :   o,  left  valrc ;   t,  vanlnU. 

and  c,  oDtcrior  view ;  i,  portion  of  surface  of  u,  very  liigfalr  magnlfinl 

(X  "). 
Fig.    9.    L.  Canadentu  (var.  nana) ;  magnified  4  limes  :  a,  left  ralve ;  6,  donal,  and  (. 

anterior  view.     From  Grande  lale.     ' 
Fig.  10.     L.  Caiutdtntii  {rai.  naaa)  ;  doiBal  view  of  the  onited  valve*  (neartj  cle«d) . 

magnified  4  times.    From  Grande  Ule. 
Fig.  11.     L.   Caaadenrit  <Tar.  Lavekima)  ;    a,   right  v^ve,   magnified  2   diuMHn; 

b,  ventral  view ;  c,  anterior  view  ;   d,  outline,  magnified  4  titnM.    ho* 

Lonck'a  Uill. 
fig.  12.     L.  CaiuuUntU  (TM-.  Paujutltianai  :   a,  right  valve,  mapiifled  I  diaaeten, 

b,  the  ventral,  and  r,  the  anterior  view,  showing  the  inner  flange  of  tht 

ventral  edge  ;  d,  outlins,  magnified  4  times.     From  Pauquetle's  Rapidi. 

Allamette  Island. 
Fig.  13.     L.  ^nna;  magnified  4  limes  :  a,  right  valre  \  b,  ventral,  and  c,  anterior  vicK 

d,  portion  of  surface  of  □,  highly  magnified  (x  29).     From  St.  Anne's. 
Fig.  14.     IiiKhiiina  Ottawa;  magnified  4  times :  □,  left  valve  ]  b,  anterior,  and  c,  Teoiril 

view.     From  Qrenvillc  Canal. 
Fig.  15.     /.  gracilii ;  magnified  4  times  :  n,  right  valve  ;  b,  anterior  view,  and  c,  vcntial . 

J,  magnified  portion  of  the  marginal  rim.     From  White  Horse  Rapids. 
Fig.  16.      L.  Canadensis  (var.  Jotephiana) ;  natural  sine :  u,  right  valve  ;  6,  ventral,  and 

f,  anterior  view.     From  St.  Joseph's  Island. 
Fig.  IT,      L.  CanaJtn™(vBr.^rj(icoi(iana);  natural  BiKB  :  a,  left  valve;  6,  ventral  view 

From  Anticosti. 
Fig.  18.     L.  amygdalina ;  natural  size  :  a,  right  valve ;  b,  ventral,  and  c 

Prom  L'Orignal. 
Fig.  19.     L.  amygdalina ;   natural  size  :  o,  left  valve ;   b,  venlral,  and  c 

From  L'Orignal. 
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PLATE  I. 

Pleurocystites  squamosus  (page  40). 

gpires  la  and  16.    Dorsal  yiews  of  two  specimens. 

*^     Ic.    Ventral  view  of  a  specimen,  shewing  the  plated  integument  and  strong 

borders  formed  by  the  folding  over  of  the  dorsal  plates ;  o,  the  mouth. 
"      Id.    Ventral  view  of  the  upper  part  of  the  cup  and  arms  of  a  specimen  of  this 

species,  the  remainder  of  which  is  completely  buried  in  the  stone. 
'<      le.    View  of  the  same,  enlarged ;  at  a  is  the  small  sub-apical  aperture.    It  is 

represented  too  large  in  the  figure. 


Pleurocystites  bobustus  (page  49), 

ignore  2a  shews  a  fragment  of  the  upper  part  of  a  specimen.  From  the  position  in 
which  the  artist  yiewed  the  specimen,  the  left  rhomb  in  the  figure  appears 
too  angular  on  the  upper  side. 


Pleuboctstites  Anticostiensis  (page  62). 

Figure  3.    Dorsal  yiew  of  an  imperfect  specimen  of  this  species. 


r  '  - 


\/k'1 


L 


PLALE  U, 


Pleurocystites  filitextus  (page  60). 

ire  la  is  a  specimen  which  has  the  oolnmn  and  a  portion  of  the  arms  firmly  attached 
to  a  piece  of  limestone.  The  greater  part  of  the  body  however  is  loose, 
and  can  be  removed  in  one  piece,  giving  a  view  of  the  ventral  side. 

'  16  is  the  ventral  sidcj  shewing  the  large  plates  of  the  integument,  and  obscurely 
the  small  aperture  near  the  apex.  The  specimen  is  somewhat  distorted 
by  pressure,  so  that  the  true  form  of  the  rhombs  cannot  be  made  out. 
0,  the  mouth. 


Pleuboctstites  elegans  (page  61). 

res  2a,  26,  2c,  and  2(2  ?  are  dorsal  views  of  this  species.  It  is  doubtftd  whether  Id 
should  be  referred  to  uiis  species  or  to  the  thickly  striated  varieties  of 
P.  fiUttxiut.  The  crushed  condition  of  this,  and  indeed  of  all  the  speci- 
mens, renders  it  most  difficult  to  decide  when  the  species  are  so  closely 

allied. 
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PLATE  III. 


Gltptocystites  multipoeus  (page  64). 

Figure  la.    The  plates  of  the  calyx  spread  out ;  the  dotted  lines  which  extend  from 

the  top  to  the  bottom  indicate  the  course  of  the  arms. 
16.    Plates  of  the  genus  Echino'encrinitesj  figured  here  for  comparison . 
d.    Anterior  view  of  a  perfect  specimen  of  G.  muUiporus, 
"     E.    The  left  side  of  the  same  specimen. 
"     F.    The  dorsal  or  posterior  side  of  another  specimen. 
"      €.    The  right  side. 
"      g.    The  apex,  enlarged. 
"       f.    The  base. 

''      n.    A  specimen  with  the  column  attached ;  anterior  view. 
"      L.    One  of  the  rhombs  enlarged. 

"      g  and  k.    Sections  shewing  the  depth  to  which  the  partitions  of  the  rhombs 

entered. 
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PLATE  IV. 

Gltptoctstites  Logani  (page  57). 

Figpires  la  and  16  are  dorsal  views  of  two  specimens. 

ICf  Id  and  le  are  enlarged  views  of  the  interiors  of  three  rhombiferous  plates, 
shewing  that  the  pores  penetrate  through,  and  that  each  on  the  inside 
is  surrounded  by  an  exceedingly  thin  elevated  border. 
If,    A  portion  of  the  ambnlacral  groove  of  the  apex,  and  one  of  the  pinnulsB 

enlarged. 
Ig,    A  fragment  with  two  of  the  pinnulse. 

U  and  1;.    Fragments  of  columns.    The  specimens  are  crushed,  and  do  not 
clearly  shew  the  spiral  arrangement. 


IC 


G.  Logani,  var.  gracilis  (page  59). 

Figure  2.    Dorsal  side  of  the  only  specimen  collected. 


Glyptocystites  Forbesi  (page  59). 

Figures  3a  and  36.    Two  views  of  the  base  of  a  specimen. 

«     3c  and  3d,    Imperfect  plates,  to  shew  the  character  of  the  rhombs. 
«     3d  has  the  remains  of  four  rhombs. 
3e  is  the  basal  plate  of  the  right  side. 
3/  is  the  hexagonal  basal  plate  of  the  anterior  side. 
3^  and  3A,  round  columns,  with  the  edges  of  the  large  joints  pitted. 
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C0MABOCY8TITE8  PUNCTATU8  (page  61). 

Figure  1.    Anterior  view  of  a  large  specimen,  with  one  arm  and  the  pinnnl»  attached. 

0,  the  month. 
"      la.  A  plate  of  the  same,  enlarged,  to  shew  the  peculiar  striation. 
"      16.  The  Talyular  apparatus  of  the  mouth,  enlarged. 
"     2.    View  of  the  left  side  of  another  specimen. 
"     2a.  A  plate  of  same,  enlarged. 
''     26.  Outline  of  the  summit,  shewing  the  positions  of  the  bases  of  the  arms,  and 

the  ambulacral  groove  between  them. 


Dr.  B.  Van  Oortlandt  of  Ottawa,  has  kindly  sent  me  from  his  cabinet  two  of  the  best 
specimens  of  C  punctatu$  that  I  have  yet  seen,  both  of  which  haye  the  mouth  furnished 
with  six  yalyes  instead  of  five,  and  it  thus  appears  that  the  number  is  variable  as  it  is 
in  the  Grinoid  Caryocrinus  omatus  (Say).  Where  the  plates  are  very  perfect  they  are 
striated  in  the  manner  represented  by  fig.  2a,  and  the  ridges  between  the  plates  are  quite 
sharp  and  imperforate.  It  is  probable,  therefore,  that  in  no  case  are  the  pores  visible 
externally,  unless  where  the  surface  is  worn.  This  latter  fact,  first  clearly  exhibited  by 
Dr.  Van  Oortlandt's  specimens,  shews  that  Camaroofatitei  and  PdUtocyBtUe$  are  closely 
allied  genera. 

These  specimens  did  not  reach  me  until  after  the  foregoing  sheets  had  been  printed, 
otherwise  they  would  have  been  noticed  in  the  body  of  the  work. 
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Amtgdalocystites  flobealis  (page  63). 

figure  la.  The  left  side  of  a  specimen ;  m,  the  mouth. 

"      16.  Right  side  of  the  same. 

"      Ic.  Posterior  view. 

''      Id.  Anterior  views.    The  groove  is  not  dearly  shown  in  this  specimen. 

''     le.  One  of  the  plates  enlarged. 


Amtgdalocystites  tenuistbutus  (page  64). 

Figures  2a,  26.    Right  and  left  side  of  the  Ottawa  specimen ;  m,  the  month. 

2c.    Left  side  of  a  specimen  from  Belleville,  shewing  a  portion  of  the  arm. 

2e.    The  arm  enlarged,  shewing  the  ambnlacral  groove. 

2/.     View  of  the  top  of  the  arm,  shewing  the  articulating  cavities  of  the  pin- 

nnl»,  and  the  branches  of  the  ambnlacral  grooves  leading  to  them. 
2d,    A  plate  enlarged,  shewing  the  stris. 
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Amtgdalocystites  radiatus  (page  65). 

figure  3a.    A  specimen  crushed  flat,  imbedded  in  stone. 

"     36.    One  of  the  plates  enlarged.    The  spedmen  is  worn,  and  does  not  shew  the 
granular  surfi^ce  of  the  spaces  between  the  radiating  ridges. 
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PLATE  Vn, 


Maloctstites  Mubghisoni  (page  66). 

Figure  la.    Right  tide  of  a  Bpecimen,  shewing  the  ambulacral  orifice  and  the  eight  arms. 
"     Ifr.    The  left  side,  shewing  the  position  of  the  month,  m. 
"     \c.    Vertical  yiew  of  the  ambniacral  orifice. 
"     Id,  le.    Left  sides  of  two  other  specimens. 
"     y.    Apex  of  le. 
"     lA.    Base  of  lei,  shewing  the  three  basal  plates. 
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It.    Portion  of  an  upper  surface  of  an  arm  magnified. 


Malocystites  Barrandi  (page  67). 

Figure  %a.    View  of  the  left  side  of  a  specimen ;  a,  the  arm. 
<'     2h,    Posterior  view  of  the  same. 
"     2c.    Anterior  view  of  another  specimen. 

'*     2d,    The  arm  of  2a  magnified,  shewing  the  short  branches  of  the  ambulacral 
furrow  to  the  bases  of  the  pinnule. 
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PLJTE  nil. 


Edbioasteh  Bigsbti  (page  82). 

Fignre  1.    Upper  side  of  a  specimen  partly  embedded  in  stone. 

"     la.  A  polished  section  through  the  mouth  and  two  of  the  grooyes,  showing  that 

the  pores  penetrate  through. 
**     2.    Fragment  of  a  crushed  specimen,  showing  two  of  the  rays. 
''     2a.  A  portion  of  figure  2  enlarged  to  show  the  pores. 


Agelacbikites  Dicksoni  (page  84). 

Figure  4.    The  original  specimen  discovered  by  Dr.  Bigsby,  now  in  the  Museum  of 
Practical  Geology,.  Jermyn  Street,  London. 
<<     4a.  The  same  enlarged. 

'^     3.    View  of  a  different  specimen,  in  collection  Geological  Survey  of  Canada. 
"     3a.  The  same  enlarged. 
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PLATE  IX. 


Palastebina  stellata  (page  76). 

Fic^ure  la.    The  specimen  natural  size. 
"      16.    The  same  enlarged. 


Palastebina  bugosa  (page  77). 

Viguie  2a.    Dorsal  yiew  of  a  specimen  from  the  Hudson  Riyer  gronp,  Anticosti. 
"     26.    Fragment  of  another  indiyidoal. 
"     2c.    One  of  the  plates  enlarged. 


Petrasteb  Biomns  (page  80). 

Figore  3a.    Ventral  yiew  of  an  imperfect  specimen. 
Fig.  3a  appears  to  be  the  dorsal  side  of  an  indiyidnal  of  this  species  with  the  plates 
along  the  centre  of  the  rajs  remoyed. 


r 


' :  . 


r» 
I 


^ 


i'V 


A> 


rii- 


^     -.   .** ' 


*       A 


\ 


PLATE  X, 


Stenaster  Saltebi  (page  78). 

Figare  la.    Ventral  view  of  a  specimen  collected  at  Belleyille. 
"      16.    The  same  enlarged. 


Stenaster  pulchellus  (page  79). 

Figure  2.    Ventral  view  of  the  only  specimen  collected. 


T-fiNiASTER  SPiNOSus  (page  81). 

Figare  3a.  Ventral  yiew  of  a  small  specimen. 

"     36.  The  same  enlarged. 

3c.  Another  specimen,  with  the  rajs  bent  upwards. 

3^.  The  same  enlarged. 


II 


T-fiNIASTER   CYLINDRICUS   (page  81). 

Figare  4a.    Dorsal  yiew  of  a  specimen. 

"     46.    Ventral  yiew  of  a  different  specimen. 
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PLATE  X.  (bis.) 


Cycloctstoides  Halli  (page  86). 

Figure  I.  Impression  of  the  marginal  plates  in  a  fragment  of  limestone. 

"      2.  A  different  specimen,  shewing  twenty-six  of  the  marginal  plates,    c  and  b, 
the  tube.    2c2*,  tube  enlarged.    2*,  marginal  plates  enlarged. 

3.  Marginal  plates  enlarged. 

4.  A  portion  of  the  disQ  enlarged. 

5.  A  small  specimen  nearly  perfect.    6*,  portion  of  margin  enlarged. 

6.  Portion  of  a  specimen  partly  destroyed  by  the  application  of  acid. 

7.  Part  of  6  enlarged. 


Cycloctstoides  Davisii  (page  89). 

Figure    8.  Cast  of  a  specimen  with  margin  perfect. 

"        9.  Portion  of  margin  magnified. 

"      10.  Ideal  section  of  Cyclocystoidez, 

<*      11.  Pentagonal  Star-fish. 

"      12.  Amygdalocyitites  florealU. 

'<      12.  Pseudoerinites  magnifictu. 
The  three  latter  figures  are  giyen  for  comparison. 
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PLATE  XL 

(Page  91—102.) 

Pig.  1.  B,  Logani  (yar.  reni/ormia)  j  magnified  4  times :  o,  right  yalye ;  6,  dorsal  view ; 
Cf  anterior  view.    From  Hawkesburj. 

Fig.    2.    B.  Logani ;  magnified  4  times  :  a,  left  yalve ;  6,  dorsal,  and  c,  posterior  yiew. 

From  Hawkesbnrj. 
Fig.    3.    B,  Logani  ;  magnified  4  times :  o,  left  yalve ;  6,  ventral,  and  c,  posterior  view. 

From  Grenville. 

Fig.  4.  B,  Logani ;  magnified  4  times  :  a,  right  valve  ;  6,  dorsal  view.  From 
Hawkesburj. 

Fig.  5.  B.  Logani  (var.  lepeditoides)  ;  magnified  4  times  i  a,  right  valve  ;  6,  anterior 
view.    From  Grenville. 

Fig.  6.  Leperdiiia  Canadensis  (var.  nana)  ;  magnified  4  times :  a,  left  valve ;  6,  ven- 
tral, and  c,  posterior  view.    From  Grenville. 

Pig.  7.  Z.  Canadensis  (var.  nana) ;  magnified  4  times  :  a,  right  valve  ;  6,  ventral  view. 
From  Grenville. 

Fig.  8.  L  Canadensis  (var.  labrosa) ;  magnified  4  times :  a,  left  valve ;  6,  ventral, 
and  c,  anterior  view ;  cf,  portion  of  surface  of  a,  very  highly  magnified 
(X  75). 

Fig.  9.  L,  Canadensis  (var.  nana)  ;  magnified  4  times  :  a,  left  valve  ;  6,  dorsal,  and  c, 
anterior  view.    From  Grande  Isle. 

Pig.  10.  L,  Canadensis  (var.  nana)  ;  dorsal  view  of  the  united  valves  (nearly  cloeed)  ; 
magnified  4  times.    From  Grande  Isle. 

Fig.  11.  X.  Canadensis  (var.  Louckiana) ;  a,  right  valve,  magnified  two  diameters  ; 
6,  ventral  view ;  c,  anterior  view ;  d,  outline,  magnified  4  times.  From 
Louck's  Mill. 

Pig.  12.  L,  Canadensis  (var.  Pattquettiana)  ;  a,  right  valve,  magnified  2  diameters ; 
6,  the  ventral,  and  c,  the  anterior  view,  showing  the  Inner  flange  of  the 
ventral  edge ;  d,  outline,  magnified  4  times.  From  Pauquette's  Rapids, 
AUumette  Island. 

Fig.  13.  L,  Anna;  magnified  4  times  :  a,  right  value  ;  6,  ventral,  and  c,  anterior  view  ; 
d,  portion  of  surface  of  a,  highly  magnified  (X  25).    From  St.  Anne's. 

Fig.  14.  Isochilina  Ottawa;  magnlQed  4  times  :  a,  left  valve  ;  6,  anterior,  and c,  ventral 
view.    From  Grenville  Canal. 

Fig.  15.  /.  gracilis ;  magnified  4  times .  a,  right  valve  ;  6,  anterior  view,  and  c,  ventral , 
d,  magnified  portion  of  the  marginal  rim.    From  White  Horse  Rapids. 

Fig.  16.  L.  Canadensis  (var.  Josephiana)  ;  natural  size  :  a,  right  valve ;  6,  ventral,  and 
c,  anterior  view.    From  St.  Joseph's  Island. 

Fig.  17.  Z.  Canadensis  (var.  Anticostiana)  ;  natural  size  :  a,  left  valve ;  6,  ventral  view. 
From  Anticosti. 

Pig.  18.  L,  amygdalina;  natural  size :  a,  right  valve ;  6,  ventral,  and  c,  anterior  view. 
From  L'Orignal. 

Fig.  19.  L,  amygdalina ;  natural  size  :  a,  left  valve  \  6,  ventral,  and  c,  anterior  view. 
From  L'Orignal. 
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NOTICE. 

The  plates  of  the  present  Decade  were  all  drawn  on  stone  by 
Mr.  H.  Smith,  at  the  office  of  the  Survey,  and  printed  by  Mr. 
Mathews,  the  well  known  lithographer  of  Montreal.  The  Decadei 
like  those  which  have  preceded  it,  will  be  placed  in  the  hands  of 
respectable  booksellers  for  sale  at  a  moderate  price ;  and,  judging 
from  the  demand  for  the  first  one  issued,  there  is  good  reason  to 
believe  that  the  whole  edition  of  two  thousand  copies  will  be 
ultimately  disposed  of,  and  that  the  work  will  repay  the  expenses 
of  publication* 

W.  E.  LOOAN. 


MosTUUL,  l8t  Maj,  1869. 


PHEFACE. 


The  following  Decade  contains  descriptions  of  all  the  Crinoirls  of 
the  Lower  Silurian  rocks  of  Canada,  of  which  specimens  have  beea 
procured  in  such  a  state  of  preservation  as  to  admit  of  their  being 
characterized.  Of  these,  five  belong  to  the  Chazy  limeatone,  &Ed 
the  remainder  to  the  Birdseye,  Black  River,  Trenton,  and  Hudson 
River  formations.  Altogether  we  have  about  fifty  species,  including 
several  which  have  been  as  yet  recognized  by  their  columns  only. 

Of  the  thirteen  genera  to  which  I  have  referred  these  species 
two,  RIvKlocTiniti  (Miller,)  and  GlypCocrimu  (Hall),  occur  in  the 
Silurian  rocks  of  Europe,  but  none  of  the  species  are  common  to 
both  sides  of  the  Atlantic.  Five  of  the  genera,  Hetcrocrinut, 
Glyplocrimu,  Dcntirocnnvs,  Lecanocrirmt,  and  Wtodocrinia,  have  been 
found  in  the  State  of  New  York,  the  first  two  in  the  Lower  Silurian 
and  the  last  three  in  the  Upper  Silurian.  None  of  the  other  eight 
genera  have  been  noticed  as  occurring  out  of  Canada,  although  it  is 
highly  probable  that  some,  if  not  all  of  them,  will,  in  course  of  time, 
be  discovered  in  the  Silurian  rocks  of  the  adjacent  countries. 

The  most  remarkable  species  is  the  one  to  which  we  have  given 
the  name  of  Blaatoidocrinia  caTckariaden».  This  fossil,  by  the 
structure  of  ita  ventral  surface,  is  closely  allied  to  Patlrcmices,  the 
typical  genus  of  the  order  Blastoideae,  while  the  arrangement  of  the 
plates  in  the  walls  of  the  lower  part  of  the  body,  so  far  as  it  can 
be  made  out  from  the  imperfect  specimens  that  have  been  collected, 
seems  to  connect  it  with  the  CrinoidcEe.  The  species  is  interesting, 
as  it  shews  us  that  the  organization  peculiar  to  the  BUstoideee, 


Ti.  PKirios. 

heretofore  not  known  in  rocka  of  a  more  anoieat  dat«  than  tha 
of  the  higher  portiooa  of  Upper  Silarian,  made  it«  appearance  < 
exifteil  in  the  Lower  Silurian  period. 

In  order  to  reod«f  the  work  more  tueful  to  the  student  I  bai 
given  an  tntroductory  section,  conuining  a  sUort  account  of  t) 
history  and  atnicture  of  the  Crinoideae. 

E.  BILLINGS. 
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On   the   Ckinoide^  of  the   Lower   Silurian  Roch  <^  Caruida.      By 
E.  Billings,  F.G.S. 


SECTION   I. 


niSTORT  AND   STRirCTURE   OF  THE   CRINOIDEJ:. 

Ahomo  the  various  animal  forma  that  lie  entombed  in  the  foseil- 
iferouB  portion  of  the  earth's  crust,  none  have  attracted  a  greater 
amount  of  attention  than  the  Lily  Encrinites,  or  Crinoids, — that 
group  of  organic  reniaioa  to  which  the  following  memoir  is  devoted. 
Their  great  abundance  in  many  of  the  geological  formations,  the 
remarkable  shapes  of  the  separated  fragments  of  the  skeleton,  and 
the  peculiar  flower-like  form  of  the  perfect  specimens,  must  have  in 
all  ages  excited  the  curiosity  of  those  whose  tastes  led  them  to  tak« 
an  interest  in  the  varied  objects  of  nature;  yet  it  is  only  within  the 
last  century  and  a  half  that  the  first  correct  ideas  concerning  their 
characters  began  to  dawn  upon  the  human  understanding.  Dr. 
Mantel  informs  us  that  the  circular  perforated  joints  of  the  column 
occur  in  the  tumuli  of  the  ancient  Britons,  under  such  circum- 
stances as  to  render  it  quite  certain  that  our  forefathers  used  them 
for  ornamental  purposes,  and  perhaps  as  objects  of  veneration  in 
some  way  connected  with  the  rites  of  the  druidic  religion.  We 
have  no  reason  however  to  believe  that  they  were  at  that  time 
supposed  to  be  of  animal  origin.  In  more  recent  times  they  were 
called,  by  the  peasantry,  "  fatry-stones,"  "St.  Cuthbcrt's  beads," 
"screw-stones,"  or  "pulley-stones";  and  in  Germany,  " Uoicnkram- 
tfeinc,"  roaary-beads;"  " //annenfArfiejwTi,"  giant's  tears ;  or  "  IfacdeT' 
iteine,"  wheel-stones ; — some  of  these  names  having  been  suggested 
by  tUeir  form  and  others  originating  in  the  superstitions  of  earlier 
ages. 

It  appears  that  the  earliest  publication  in  which  has  been  found 
any  allusion  to  the  CrinoideEe  is  a  book  written  in  1S58  by  Agricola, 
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the  ingenious  Germaa  miner  wbo  taught  that  pntrifoctions  were  nofr' 
the  remains  of  things  which  onc«  had- an  actual  existence  as  living 
creatures,  but  simply  the  shapes  of  animals  gt^nerated  iu  tlie  solid 
rock  by  some  material  priiicipli;  reiidert'd  active  by  the  subtemaeui 
beat.  Entertaining  such  views,  he  could  not  be  expected  to  eontri- 
bate  any  important  assistance  in  determining  the  true  cLaract^s  of 
fossils  which  bore  no  resemblance  to  any  animal  ihen  known. 
From  several  passages  which  occur  in  the  writings  of  this  authoc 
it  seems  that,  previously  to  his  time,  naturalists  had  given  to  ttie 
different  parts  of  the  skeletons  of  the  Urinoids,  such  as  tbe  joini 
of  the  stalk  or  the  flower-shaped  body,  the  names  of  "  Trackila, 
"Enirachiis,"  and  "  Eiicr'tnui,"  the  latter  giving  origin  to  tbe  tej 
"Kncrinite,"  atlerwards  used  as  a  general  designation  for  the  whole 
order.  Agricola  bestowed  the  name  of  Pentucriaia  upon  tbe  bodies 
of  that  species  now  so  well  known  as  Encrintu  moniJijvrmis,  applying 
it  not  to  the  whole  of  the  cup,  hut  to  specimens  which  bad  lost  tbe 
arms.  The  separated  joints  of  the  pent»gonal  column,  which  in 
somewhat  like  a  five-rayed  star,  he  called  Attroitca  or  Aalrria.  it  is 
scarcely  necessary  to  add  that  he  did  not  believe  them  to  be  ammil 
remains. 

Soon  after  the  time  of  Agricola  the  nature  of  criaoidal  renuuin 
became  a  subject  of  much  discussion,  and  exercised  greatly  tb« 
speculative  faculties  of  a  host  of  writers  who  were  more  or  lew 
interested  in  settling  the  grand  problem, —  whether  or  not  fossils 
were  of  animal  origin.  For  neariy  two  centuries  many  of  those 
who  placed  any  confidence  whatever  in  tbe  alGrmative  of  the 
question  still  regarded  the  Crinoids  as  fossil  plants,  and  contend' 
that  tbe  body  with  its  branching  arms  was  the  root ;  others  thuu] 
that  the  jointed  stalks  were  the  petrified  vertebral  columns  of  fisbi 
while  some  compared  them  to  the  tiphuncles  of  Orthocerstil 
It  was  not  until  1719  that  one  Rosinus  published  the  opinion 
the  Cnnoida  were  the  remains  of  animals  closely  allied  to  the  Si 
fishes,  and  endeavored  to  shew  that  they  were  provided  with  «  stalk, 
notwithstanding  their  anunal  nature.  When  it  is  taken  into  taoA- 
deration  that  at  that  time  no  living  creature  with  a  structure  at  all 
resembling  the  organism  suggested  by  RosiiMis  was  known,  it  is 
clear  that  such  a  view  must  have  appeared  quite  extraordinary  to 
most  of  tbi)  naturalists  of  the  age.  A  correct  theory  however  oftea 
precedes  its  confirmation,  and  fortj--two  years  afterwards,  or  in  17G1, 
a  living  encrinitfi,  the  PcntacriTiui  capui-Mediua,  was  drawn  up  from 
the  bottom  of  the  sea  with  all  its  partt  ooostructed  eiaotly 
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accordance  with  the  ideas  of  Rosinns.  From  the  date  of  this 
discoTeiy  it  may  be  said  that  the  animal  origin  of  the  fossil  Crinoids 
vas  perfectly  well  established  ;  but  no  advance  WU8  made  towards 
their  elassilicatioD,  upon  principles  deduced  from  the  reliitions  of  the 
difierent  parts  of  the  skeleton,  until  1$2I,  when  Miller  published 
his  work,  "The  Natural  History  of  the  Criooideae."* 

In  this  work  Miller  shews  that  the  calcareous  plates  which 
constitute  the  frame  of  an  encrinite  have  a  quinqTiepartite  arrange- 
meat,  or  consist  of  five  similar  sets  of  plates,  which,  when  spread 
out  in  a  plane  with  the  base  of  the  cup  for  a  centre,  assume  the  Torm 
of  a  star  with  five  rays.  He  also  pointed  out  how  the  genera  coutd 
be  founded  upon  the  various  modifications  of  these  mys  and  upoa 
the  number  and  position  of  the  other  plates,  such  as  the  sub-radials 
and  uiter-radials.  Up  to  the  present  time  scarcely  any  improvement 
has  been  made  upon  the  generic  system  of  Miller.  The  nomencla- 
ture devised  by  him  however  for  the  diflerent  plates  has  been  found 
iaconvenient,  and  others  nmch  more  useful  in  application  have  been 
substituted.  The  rules  for  the  construction  and  determination  of 
genera  used  by  alt  subsequent  authors  are  essentially  those  of  Miller, 
and  to  him,  therefore,  belongs  the  credit  of  having  first  correctly 
analyzed  the  ekeletoD  of  the  Crinoidese. 

Id  June,  1835,  the  famous  discovery  of  Thompson,  that,  in  the 
young  state,  the  Comatu!a  so  abundant  in  some  of  the  existing  seas 
are  true  Crinoids,  was  communicatee!  to  the  Royal  Socioty.t  In  that 
paper  it  was  shewn  that,  at  certain  seasons  of  the  year,  the  grooves 
in  the  pinnulae  of  the  rays  of  Comatula  Euro-pita  are  filled  with  egga 
to  such  an  extent  that  the  soft  skin  which  covers  the  furrow  becomes 
greatly  distended,  and  that  shortly  afterwards  the  eggs  are  discharged 
and  myriads  of  them  distributed  about  upon  sea-weeds,  shells,  and 
other  marine  objects.  At  first  a  short,  thick  stalk,  supporting  a 
small,  club-shaped  head,  which  exhibits  only  obscure  indications  of 
arms,  springs  from  the  deposited  egg;  but  soon  the  stalk  increasea 
in  length,  the  arms  are  unfolded,  and  a  perfect  Crinoid  is  thus 
produced  from  the  egg  of  a  Comatula.    The  form  and  structure  so 

*  A  Nalaral  Hiitor;  of  the  Criaoiden  or  Lilj-shiiped  Animali,  with  obsecvKtiona  on 
ttie  ^nera  Atttria,  EuT^alt,  Comatula  and  Mariupitei.  4U>.  SO  colored  pUtei.  B5 
J.  B.  MiLLiR,  AX.S.     BriBlol,  1S2I. 

t  U^moir  00  Ihe  Slar-lub  of  Ihe  geuua  Comntula,  dpmocstrallce  of  the  PcnlaerMtit 
EuropauM,  being  tlio  young  of  our  Indigcnoua  Species.  Bf  John  V.  TKompson,  F.L.S., 
Depnt;  laflpectar-Oeoiral  of  HoipitalB.  Conimunleaud  bj  Sir  Jftmes  UcQrigor,  F.R.S. 
Edinburgh  Hew  Philosophical  Jounial,  folniue  u.,  page  ^9S. 
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dificrent  works  noticed  ;   and  to  collect  so  great  a  mass  of  authority 
must  have  cost  a  vast  amount  of  labor. 

The  above  are  the  most  important  works  containing  information 
relative  to  the  structure  of  the  Crinoideie  founded  upon  the  per- 
sonal observations  of  the  authors.  The  list  of  books,  or  periodicals 
with  articles  or  papers  describing  new  species  or  genera,  is  too 
extensive  to  be  given  iu  this  place ;  and  I  shall  therefore  now 
proceed  to  notice  in  detail  the  different  portions  of  the  skeleton  of 
the  Crinoids,  aod  to  e.xplain  the  meaning  of  the  technical  terms  used 
io  the  subsequent  portion  of  this  memoir. 

I.   The  Column  or  Sta/k. 

The  column  usually  consists  of  a  long  and  slender  cylindrical  stalk, 
composed  of  numerous  short  joints,  so  closely  articulated  together, 
that,  during  the  life  of  the  animal,  it  must  have  possessed  a  very 
oonsidcrable  amount  of  flexibility.  It  seems  probable  that  in  species 
where  the  joints  are  alternately  large  and  small,  as  in  Glijptocnnm, 
there  was  a  greater  degree  of  pliancy  than  in  those  instances  where 
it  is  formed  of  thin,  equally  large  circular  plates,  as  in  the  lower 
part  of  the  appendage  in  Rkodoa-invi  pjri/ormii.  In  the  Corniferous 
limestone  smooth  round  columns  one  inch  in  thickness  are  often 
fouud,  and  these  are  so  firmly  constructed,  that  they  must  have  stood 
upright,  supporting  the  body  of  the  Crinoid,  aa  upon  the  top  of  a 
pillar.  The  columns  are  either  pentagonal  throughout  their  whole 
length,  or  pentagonal  in  one  part  and  round  in  another,  or  altogether 
round  and  smooth.  In  all  the  species  they  are  |)erforated  from  top 
to  bottom  by  a  small  central  canal,  wliich  is  also  either  circular  or 
pentagonal.  This  canal  no  doubt  served  the  purpose  of  conveying 
the  nourishment  from  the  interior  of  the  body  to  every  part  of 
the  column,  by  which  its  growth  was  provided  for.  In  nearly  all 
Crinoids  the  lower  extremity  of  the  column  was  attached  to  the 
bottom  of  the  sea  or  some  other  solid  object,  such  as  pieces  of 
floating  timber,  either  by  b  number  of  branching  rootlets,  as  in 
Bhodacfinvs  pjriformis,  or  by  a  broad,  solid  base,  as  in  Ckioainta 
regius.  I  think  however  that  certain  Lower  Silurian  species  were 
free,  and  moved  about  through  the  water,  dragging  their  columns 
after  them.  I  have  seen  at  least  a  hundred  columns  of  Glyptocrma 
ramtilostu  with  the  lower  part  preserved,  and  could  never  discover 
any  aigna  of  an  attachment.  In  this  species  the  column  at  the  upper 
end  IB  often  half  au  inch  in  thickness,  and  it  tapers  gradually  to  half 
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a  line  at  the  lower  extremity,  a  short  piece  of  which,  when  fouirf" 
perfect,  18  always  closely  curled  up,  like  a  mituature  coil  of  rope- 
I  think  also  that  sometimes  the  attached  species  had  their  roluDim 
broken  off  by  some  accident,  and  that  the  animal  lived  long  after- 
wards free,  but  with  a  portion  Btill  connected  with  the  body.  I 
have  seen  specimens  of  JVtodocrirau  pyri/nrmu  with  from  six  to  tea 
inches  of  the  column  attached  to  the  base  of  the  cop,  with  the 
'  terminal  joint  where  the  fracture  occurred  rounded,  and  the  alimen- 
tary canal  closed,  or,  as  it  were,  healed  up.  There  does  noi  appear 
to  be  any  way  o{  accounting  for  this  condition  of  the  column,  unlea 
upon  the  above  supposition. 

The  species  of  the  genus  ComniuJa  now  Kving,  all  of  which  are 
true  Crinoids,  are  attached  while  young,  but  free  in  the  adult  state. 
The  invaluable  observations  of  Thompson  on  this  genus  wilt,  M 
already  stated,  be  found  at  the  end  of  this  Decade.  The  J 
of  fhe  Chalk  which  have  no  column  were  also  tree  CriooidB. 


II.    Side-arms  or  Cirri. 
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The  side-arms  or  cirri  are  long,  slender-joioted  appvndi 
attached  to  the  column,  the  purpose  of  which  does  not  appetr  tO"" 
be  well  understood.  They  have  not  yet  been  found  on  any  of  the 
Lower  Silurian  species.  Some  of  them  are  represented  in  tit 
figures  given  at  the  end  of  this  Decade,  in  the  article 
Comatida. 


III.   T/ie  BoMl  Plata. 

The  base  of  the  cup  consists  of  a  set  of  platea  arnuiged  in  a  e 
on  the  top  of  the  column,  and  in  some  species  where  they  aro  1 
constitutes  a  saucer-shaped  support  for  the  viscera,  to  the  centr 
the  bottom  of  which  support  the  column  is  attached.  This  part  o 
skeleton  has  usually  been  called  the  pelvis.  In  nearly  all  tbe  L( 
Silurian  species  there  are  five  basal  plates;  in  the  Upper  Silni 
species  with  three  or  four  are  not  uncommon ;  while  in  tb«  I 
those  with  five  platea  are  comparatively  rare. 

IV.  Tht  Svb-radial  Plata. 

These  are  always  five,  and  constitute  a  row  reatjng  ■ 
upper  edges  of  the  bosals.    They  occur  in  th«  genera  Pa/ 
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DeHiIrocnnut,  Forocrinus,  Caralocrittta,  Rhodocrinta,  and  otliers.  In 
Gtypiocrina*,  UeUrocrinm,  Thysanocriniu,  Htjhocrinm,  and  Cleiocritttu, 
there  are  no  sub-radials,  the  rays  spriDgiug  immediately  from  the 


V.   The  Rays  and  Radial  Plata. 

In  all  Crinoi<l8  there  are  five  rays,  the  lower  plates  or  extremities 
of  which  are  incladed  in  the  structure  of  the  cup  and  form  part  of 
the  shell,  while  the  upper  portions  are  prolonged  ahove  the  body, 
and  coDstilute  the  arms,  which  are  generally  free  and  more  or  less 
branched.  In  RJtodoeritua  aud  Gtyptocrinus  each  ray  consists  at 
first  of  a  single  series  of  three  plates,  sometimes  called  the  primary 
rodiala  or  simply  the  radials;  it  then  divides  into  two  series,  called 
the  secondary  radials.  In  these  two  genera  the  primary  and  secon- 
dary radials  enter  into  the  composition  of  the  cap.  In  Glyptocrima 
the  first  or  lowest  primary  radials  rest  upon  the  upper  eUges  of  the 
basal  plates,  alternating  so  that  each  ray  is  supported  by  the  conti- 
guous sides  of  two  of  the  basals.  In  Rhodocr'uuu  there  is  a  series 
of  suh-radials  between  the  basats  and  primary  radials.  In  such 
genera  as  Palaocriniu,  Carabocrinus,  Dendrocrinus,  and  Forocrinus,  the 
first  primary  radial  only  is  included  in  the  walls  of  the  cup,  but  tJie 
second  plate  and  all  above  it  are  free.  In  the  very  remarkable 
genus  Chiocr'mta  the  primary,  secondary,  tertiary,  quaternary  and 
quinary  rays  are  all  firmly  connected  together,  the  free  arms  com- 
mencing with  the  sixth  or  seventh  division. 

The  student  will  find  many  other  modifications  of  the  radial 
^rstem  of  the  Crinoidese  by  consulting  the  works  of  various  palfeon- 
tologists ;  but  the  above  are  the  more  common  ones,  and  those  most 
prevalent  in  the  Lower  Silurian  of  Canada. 

VI.  The  Laet-radialt. 

The  divisional  space  between  two  rays  is  called  an  inter-radius  j 
and  as  there  are  five  rays,  there  must  be  of  course  an  equal  number 
of  inter-radii.  Four  of  these  are  always  of  equal  size,  and  are  called 
the  "  regular  inter-radii,"  and  when  they  contain  plates  these  are 
designated  the  "regular  inter-radials."  The  fifth  is  larger  than 
either  of  the  other  four,  and  is  called  the  "azygos  inter-radius,"  from 
the  Greek  azvgoi,  "  unyoked,"  or  "  not  paired."  The  plates  in  this 
inter-radius  are  called  the  azygoa  inter-radials.  In  most  works  the 
"azygos  intei^radials "  are  termed  "anal  plates,"  but  as  they  are 
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not  anal  plates,  I  think  another  name  preferable.    The  azygot  ml 
ndiah  always  mark  the  anterior  side  of  the  animal,  or  that 
towards  which  the  mouth  is  moat  approximated.     The  posterior 
is  directly  opposite,  and  indicated  by  the  azygos  ray.     There 
thus  in  every  Crinoiti  two  pairs  of  rays,  the  right  and  the  left,  and 
an  odd  or  azygos  ray.     There  are  also  two  pairs  of  inter-radii,  the 
right  and  left  pairs,  and  an  odd  one,  which  is  the  azygos  or  anterior 
inter-rudius.      When  a  Crinoid  is  placed   with  its  anterior  side 
towards   the  observer,  the   left   anterior  ray  is  opposite  his  right 
hand  and  the  right  anterior  ray  opposite  his  left.     Such  genera 
Glyi/focriniu  and  WioJiKrinm  have  both  regular  and  axygoa 
radials,  but  Palaorrimu,  CaTahocrinvs  and  others  of  a  similu 
lure,  have  only  the  latter. 
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VII.  The  Movlh,  the  Ambulacreil  Groovet,  and  Andndaeml  Orifit 

The  space  on  the  upper  part  of  the  body  surrounded  by  the  anna 
ia  called  the  ventral  surface,  and,  by  some  authors,  tlte  vault.  It  u 
covered  with  plates,  which  are  usually  smaller  than  those  i>f  the 
walla  of  the  cup,  and  disposed  without  any  i>bscr\'able  order< 
The  mouth  is  a  circular  or  oval  aperture,  situated  either  to 
centre  of  the  vault  or  between  the  centre  and  the  margin  of  the 
towards  the  anterior  side  or  below  the  margin  in  the  aide, 
sometimes  consists  of  a  tube  called  the  "proboscis,"  which 
from  two  or  three  lines  to  more  than  an  inch  above  the  surface. 
In  some  species,  such  as  Canjocrinia  ontatut  (Say),  it  is  closed  by  a 
valvular  apparatus  consisting  of  five  or  six  small  triangular  pi 
In  Pcntacrinns  caput- Meduna  there  is  a  central  orifice,  and,  pi 
ing  from  it,  five  anibulacral  grooves  on  the  surface  of  the  vni 
which  radiate  outwards  and  divide  into  ten  before  reaching 
margin.  The  ten  grooves  proceed  straight  to  the  bases  of 
ten  secondary  rays  or  free  arms,  and  are  continued  upon  tliem 
their  extremities.  The  main  grooves  send  out  branches  to  all 
divisions  of  the  arms  and  to  each  of  the  pionuls.  The  groi 
throughout  their  whole  length  are  covered  over  with  a  soft 
through  which  there  are  numerous  minute  circular  perforations 
arranged  in  two  rows,  one  along  each  side  of  the  groove.  Tlicao 
orifices  are  supposed  to  be  passages  for  thi-  fluid  which  scrvea  to 
extend  or  retract  a  set  of  small  sucking  feet  which  are  \'iHible  on  the 
outside,  one  over  each  orifice.  The  margins  of  the  grooves  an 
bordered   by  small  erect  moveable  plates,  which  extend 
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sides  like  a  fence  of  minute  palings.     These  ftro  the  "  marginal  jilate* 
of  the  nmbulatral  grooves.^' 


Figure  1.     Di>gnm  of  tho  Tentrkl  suiface  of  Pinlarriitiu  taput-Mtdviti. 

etntral  orilice  is  supposed  lo  be  the  mr>uth  ;   the  oilier,  Ihe  aans.     Oae  of 
the  grooTea  is  reprcacnled  as  beiog  closed  over  b;  the  murgiaal  plate*. 

The  grooves  are  covered  passages,  along  which  are  conveyed  from 
the  interior  of  the  boily  to  the  arms  and  piiitiulfe  a  number  of 
tabular  veasela  whose  fuiictiona  appear  to  be  oF  great  importunce  in 
the  physiology  of  the  Ciiiioids.  Aa  the  eggs  from  which  the  young 
are  produced  are  developed  in  the  pinnula;,  no  doubt  there  must  be 
an  organ  of  some  kind  connected  with  their  generation  which 
communicates  with  the  viscera  of  the  animal  by  passing  along  the 
grooves.  Another  set  of  vessels  are  the  aquiferous  canals,  consistinj; 
of  long,  slender  tubes,  for  the  conveyance  of  the  fluid  by  which  the 
sucking  feet  of  the  arms  and  pinnulas  are  extended  or  retracted. 
To  these  must  be  added  tho  blood-vessels,  nervous  filaments,  and 
muscles.  Traces  only  of  these  have  been  actually  observed,  but  the 
almost  perfect  identity  in  structure  between  the  ambulacra  of  the 
Crinoida  and  those  of  the  Star-fishes,  in  which  it  is  well  known  that 
Buch  organs  do  exist,  renders  it  quite  certain  that  the  former  as  well 
OS  the  latter  are  provided  with  a  full  set  of  ambniacral  vessels. 

In  many  of  the  cstinct  species  of  Crinoids,  although  tlie  amis  and 
pinnulx  are  grooved,  yet  there  are  no  grooves  leading  from  the 
bases  of  the  anns  to  the  mouth  ;  and  it  therefore  becomes  probable 
that  the  ambulacrul  vessels  of  the  arms  and  pinnulie  do  not  enter 
the  body  through  that  orilice.  Indeed  in  a  great  many  species,  as 
the  mouth  is  situated  in  the  top  of  a  tube  which  is  sometimes  longer 
than  the  arms  and  rises  above  them,  it  seems  impossible  that  tUey 
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Id  gain  access  to  the  interior  by  that  rout«.     Acoordiogly  a  mat*. . 

irect  passsge  is  provided.    In  a  great  nmny  species  which  have  D 

tlyciiiul  grooves  there  is  an  aperture  at  the  base  of  each  ortn  il 

i-hioh  the  groove  of  the  arm  terminates.     I  think  that  in  sttc) 

species  the  ambulacral  vesaels,  after  desceodiug  from  the  extremiQ 

of  the  arms  to  the  bases  of  the  arms,  pass  directly  into  the  bo( 

through  these  apertures.    I  have  therefore,  in  Decade  III.,  propoa 

to  call  these  the  "  ambulacral  tmfirrt." 

The  genera  in  which  they  are  most  conspicuous  are  Actinocriia 
Rhodocrinm,  and  Phiijermus,  but  there  is  abundant  evidence  of  thei 
presence  in  a  great  many  other  genera.  The  subject  of  thes 
orifices  requires  a  good  deal  of  investigation,  as  there  appear  to  be  j 
many  important  modifications  upon  which  our  Canadian  specimeni 
throw  no  light.  Id  fact  all  our  Lower  Silurian  species  are  in  such 
a  bad  state  of  preservation,  that  many  years  must  elapse  before  th« 
whole  of  their  characters  can  be  worked  out.  The  principal  v 
tions  in  the  position  of  the^e  orifices  exhibited  by  difierent  of  t 
Crinoids,  are  the  following: — 

1.  Crinoids  with  the  ambulacra  continued  from  the  base  of  11 
anus  over  the  ventral  surface  to  the  mouth — no  ambulacral  ori£M 
distinct  from  the  mouth, — Comatula,  Pentaainus,  Palteocrimn. 

Criuoids  with  the  ambulacra  continued  from  the  bases  of  t 
arms  to  a  single  ambulacral  orifice  in  or  near  the  centre — the  i 
rwi  one  side — SpheErocr'inus,  Crolalocritna,  PaJaocrinut,  Caraltacri 
3.  Crinoids  with  an  ambulacral  orifice  at  the  base  of  eacb  i 
■  mouth  either  central  or  between  the  centre  aud  one  side. 
The  following  figures  exhibit  some  examples  of  the  Tariatioi 
in  the  position  of  the  mouth  and  ambulacral  orifices  is  difiere 
species: — 


FlpirB  2.     View  of  lbs  reatral  iartatx  of  SpkaracriAtM  gteiutrit 
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In  S.  geometricvi  the  space  on  the  ventral  surface  surrounded  by 
the  arms  is  proportionally  much  smaller  than  it  is  in  most  other 
species.  The  arms  stand  in  a  circle  which  is  one  half  the  diameter 
of  the  Clip.  In  the  centre  of  this  circular  Fpace  there  appeam  to 
have  been  uo  large  plates.  The  arms  are  not  placed  on  the  edges 
of  the  primary  rudials,  but  near  the  centres  of  the  plates,  which 
hAve  at  the  point  of  attachment  of  the  arm  in  each  a  small  perfo- 
ration, supposed  to  be  a  passage  for  the  brachial  muscles.  From 
these  points  shallow  grooves  proceed  to  the  open  space  in  the 
centre.  The  mouth  is  situated  on  one  side,  between  two  of  thj 
anus,  as  represented  in  figure  'J,  m. 

In  Rkodocrinu*  there  are  do  grooves  upon  the  ventral  surface,  and 
the  mouth  is  at  one  side,  between  two  of  the  arms  (see  figure  3,  mj. 
The  ambulacral  vessels  must  therefore  have  passed  directly  into 
the  interior  tlirough  orifices  at  the  bases  of  the  arms. 

In  Crotiilitcrinia  the  mouth  appears  to  be  central,  and  provided 
with  an  apparatus  of  small  plates  by  which  it  could  be  opened  or 
closed.  The  ambulacral  grooves  radiate  from  it,  and  divide  twice 
or  oftener  before  reaching  the  bases  of  the  arms.  There  must  be 
therefore  at  least  twenty  arms,  one  for  each  branch  of  the  grooves. 
The  grooves  are  provided  with  marginal  plates,  which  are  repre- 
fiented  in  the  figure  closed  down,  those  of  one  side  of  the  groove 
interlocking  with  those  on  the  other  aide,  and  thus  forming  a  roof- 
like covering  over  the  ambulacral  vessels. 


CE1N0IDE<E   OF  THE    CHAZY   LIMESTOWE. 


Tub  lower  part  of  the  Chazy  group  consists  of  sandstonefi,  shales, 
and  impure  calcareous  roclis,  and  the  upper  part  of  limestone,  in 
■eaeral  thick-bedded  and  densely  crowded  with  organic  remains. 
Some  of  the  strata  of  this  limestone  are  composed  almost  entirely 
of  Wtyncondta  jtlrna,  others  of  several  undescribed  species  of  OrthU, 
while  many  of  them  are  little  else  than  compact  masses  of  the 
comminuted  remuos  of  Cystideans  and  Crinoids. 
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IS  CANADIAN   FOSSILS. 

There  are  at  the  present  time  known  to  be  eleven  i 
Crinoids  in  this  formation,  and  of  these  five  wilt  be  cboracterized'f 
the  following  pages;  blit  of  the  other  six  we  have  as  yet  only  t 
columns  ami  some  of  the  detached  plates.  Although  we  cam 
determine  the  genera  of  these  six  species,  yet  it  is  quit^e  certain  t 
they  are  difTerent,  not  only  from  those  hereinafter  described,  b^ 
also  from  each  other.  None  of  the  species  are  clearly  identical 
with  any  that  occur  in  either  the  Black  River  or  the  Trenton 
limeatones,  although  one,  Hijhocrinus  prisiinua,  is  closely  allied  ( 
H.  tumidiis,  and  may  perhaps  be  a  variety  thereof. 

The  Crinoida  and  Cystideans  of  the  Chazy  appear  to  have  b>| 
confined  to  a  comparatively  small  area  of  the  Silurian  ocean. 
grey  limestone  in  which  they  occur  is  exposed  in  numerons  localitj 
on  the  islands  of  Montreal,  Jesus,  and  Ilizard,  and  in  that  tract  | 
Silurian  country  which  lies  between  the  Ottawa  and  St.  Lswrenri 
rivers.     It  also  extends  from  the  island  of  Montreal  southerly  to  f 
neighbourhood  of  Lake  Cliamplain,  and  is  largely  exposed  at  I 
village  of  Chazy,  the  typical  locality  of  the  formation.     This  par? 
of  the  formation  has  not  been  identified  west  of  Kingston,  nor  so  far 
cast  OS  Three  Rivers.     It  lies  therefore  altogether  within  an  am 
of  about  two  hundred  miles  in  length  by  one  hundred  in  breadtl 
Outside  of  this  area  none  of  the  Chazy  Crinoids  or  Cystidcaus  1 
been  discovered. 

Although  lor  practical  purposes  it  is  most  useful  to  treat  of  t 
Chazy  as  a  formation  distinct  from  that  of  the  Birdseye  and  Bla 
River  limestone,  yet  ihe  two  deposits  are  most  closely  coonei 
zoologically,  since  we  find  that,  out  of  seventy-five  spocJes,  i 
twenty,  or  more  than  one  fourth,  are  common  to  both. 


Blastoidocrinl's  carciiari£dens,  Billings. 


Plate  I.     Figures  la.  In. 

Dacripcion. — Although  the  remains  of  the  somewhat  extnu>rdinar]F 
species  for  which  the  above  name  is  proposed  are  cxcci'dioglj 
abundant  in  the  Chazy  Limestone,  and  have  for  a  long  time  attnel 
the  attention  of  geologists,  yet  no  specimens  have  been  colleel 
•ufficiently  perfect  to  enable  us  to  make  out  the  arrangement  of 
tbe  parts.     Indeed,  so  remarkable  is  the  form  of  the  principal  plates, 
and  so  unlike  any  other  fossils  known  in  tho  I^wer  Silurian  rock^ 
that,  until  very  recently,  no  one  has  succeeded  in  shewing  bow 


i 
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could  bo  brought  together  at  all  in  such  a  mauEier  m  to  constitute 
an  oi^auic  structure.  By  several  fortunate  discoveries,  however,  of 
fragineats  of  the  body,  with  some  of  the  plates  still  occupying  their 
natural  position,  we  are  now  in  possession  of  data  by  which  tho 
more  important  details  can  be  demonstrated,  and  no  doubt  other 
specimens  will  in  course  of  time  be  found  to  supply  the  remainder. 

The  remains  of  this  species  most  usually  occur  in  an  extremely 
comminuted  state,  and  in  such  abuudauce  that  io  many  localities 
they  constitute  almost  the  whole  of  the  ingredients  of  beds  of  solid 
rocks,  of  from  six  inches  to  three  feet  in  thickness.  Very  frequently, 
where  the  rock  has  been  lou^  exposed  to  tho  action  of  the  atmos- 
phere, the  large  unbroken  plates  are  weathered  out  and  displayed  in 
strong  relief  upon  the  surfaces  of  the  strata ;  and  as  they  are  easily 
recognized  and  strictly  characteristic  of  the  Cha^^y  limestone,  they 
constitute  a  most  valuable  and  safe  guide  to  the  explorer  in  tracing 
out  the  distribution  of  the  formation,  or  in  determining  the  age  of 
isolated  patches  where  other  fossils  may  be  absent,  or  where  the  test 
of  superposition  cannot  be  made  available. 

The  form  of  these  large  plates  is  nearly  triangular,  two  of  the 
sides  being  straight  or  gently  curved  outwards,  and  the  third  more 
or  les9  strongly  arched  inwards.  This  last  mentioned  side,  wheu  the 
plate  is  in  its  natural  position  in  the  perfect  cup,  is  the  lower  side, 
and  the  angle  immediately  opposite  to  it  the  apex.  The  plutes  are 
not  flot,  but  have  a  concavity  extending  from  the  apex  downwards, 
being  the  deepest  at  the  base,  thus  giving  a  form  somewhat  like  that 
of  an  ordinary  shoe-lifter,  The  length  of  the  base  measured  in  a 
straight  line  between  tho  two  lower  angles,  and,  without  following 
the  curvature,  is,  in  a  specimen  of  the  average  size,  about  ten  lines; 
the  length  of  the  other  two  aides,  when  compared  with  the  base,  is 
either  equal  to  it  or  a  little  greater.  The  surface  is  ornamented  with 
fine  straight  parallel  strias.  from  six  to  ten  in  the  width  of  a  line,  and 
miming  in  a  direction  from  the  base  upwards.  When  the  specimens 
are  a  little  worn  these  striie  are  obliterated,  and  the  surface  is  then 
smooth  or  granular.    The  concave  side  of  the  plate  is  the  outer  side. 

The  specimen  represenicd  by  figures  \i,  Ik  and  I/,  Plate  I.,  shews 
tbat  the  upper  or  ventral  surface  of  the  perfect  fossil  is  divided  into 
five  equal  portions  by  five  rays  or  pseudambulacra,  which  radiate 
from  the  centre  outwards,  and  that  the  place  of  the  triangular  plates 
above  described  is  in  the  angles  between  the  rays.  There  are  thus 
five  of  these  plates  in  the  skeleton  of  each  individual.  The  rays' 
consist  of  two  rows  of  narrow,  elongated  plates,  placed  transversely, 
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and  which  appear  to  be  the  bomologues  of  the  ambulacral  platc*i 
the  rays  in  the  genus  Pcnlremilet.  The  widtli  of  the  rays  near  t 
centre  is  two  lines,  and  there  are  fgnr  of  the  small  trausvene  j 
ambulacral  ossiciila  in  the  length  of  one  line.  The  specimen  c 
not  ahew  the  centre  of  the  ventral  surface,  so  that  we  caQDot  detl 
mine  whether  the  mouth  was  situated  there  or  not.  In  order  ■ 
exhibit  the  analogy  or  affinity  between  this  genus  and  Pentrrmittai 
have  had  the  following  figures  prepared  : — 


Hftl. 

The  rentral  lurface  of  Ptalrtmitti  pyri/ormU  (S«y).  d,  tho  Mti 
pUtes,  citending  t>a\j  bnlf  Ihe  len(;(h  of  Ihe  pseud krabuUcnL 

The  Tentral  surracc  of  Blasloidocrinut  carchanadrni.  il,  lh«  deluU 
pUteg,  ^ilindiiig  the  whule  length  of  the  pscudambulAcn.  Tt* 
ansbfided  space  in  Ibe  tenlry  ia  most  prob»ti1j  the  pl»eB  of  4 
noath. 


A 


Fipire  T.    Side  tUw  of  P.  pyriformit. 

"       8.    The  lamc,  but  with  the  deltoid  pUtei  ett«Dded 
the  pMDdtmbulacH,  u  In  £.  earekiiri^rnt. 


From  the  above  figures  it  appears  quite  probable  that  the  lai 
triangular  plates  of  this  species  are  the  exact  hoiiiologuc«  of  tte 
deltoid  plates  of  the  PtMremiia.     If  we  imagine  a  pentretnite  wU  i 
iU  deltoids  so  greatly  developed  that  tb«]r  would  occopy  tb»  vM^ 
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^^ra'6  Spaces  between  the  pseudambulacra,  the  structure  would  be 
exactly  that  of  the  upper  surface  of  Blaftoidocrinus. 

From  another  specimen  it  appears  that  there  are  at  least  three, 

'  if  not  four  or  five,  basal  plates,  and  their  form  is  remarkable,  as 
thoy  do  not  rest  upon  the  upper  surface  of  the  upper  joint  of  the 
column,  as  in  the  ordinary  Crinoids,  but  have  their  inner  edges 
turned  upwards  into  the  body  of  the  cup.  leaving  a  circular  aperture 
in  the  bottom  through  which  the  column  actually  penetrates  into 
the  interior,  nearly  if  not  quite  to  the  top  of  the  visceral  cavity. 
This  is  so  extraordinary  a  structure  that  scarcely  any  palaeontologist 
at  all  well  acquainted  with  the  organization  of  the  CriooidesG  could 
be  brought  to  believe  it  without  personal  iuspectioD  of  the  proofs. 
The  two  specimens  in  which  the  evidence  is  exhibited  were 
discovered  in  two  different  localities.  That  represented  by  figures 
li,  Ik  and  1/,  I  found  in  a  wall  about  half  a  mile  west  of  the  village 
of  St.  Laurent,  on  the  island  of  Montreal ;  the  other,  figure  Im,  in 
a  quarry  five  or  six  miles  east  of  the  village.  It  is  quite  clear  that 
they  are  not  portions  of  the  same  individual.  The  St.  Laurent 
specimen  is  part  of  an  individual  split  in  two  from  top  to  bottom, 
and  exposing  the  interior  exactly  where  the  column  should  be  found, 
if  it  penetrate  through  the  base  to  the  upper  part  of  the  visceral 
cavity,  as  above  supposed.  Such  is  its  position  in  the  specimen,  as 
shewn  in  figure  1^.  I  at  first  thought  that  this  might  be  the  result 
of  some  accident;  but  having  soon  afterwards  found  the  specimen 
represented  by  figures  Im  and  In,  where  a  piece  of  the  column  is  seen 
penetrating  through  the  base,  I  believe  it  to  be  the  natural  arrange- 
ment. The  column  is  round,  with  an  alimentary  canal  so  small  that 
ofWn  the  detached  joints  seem  to  have  no  central  perforation.  I 
have  Been  it  however  distinctly  in  a  great  many  specimens.  The 
flat  faces  of  the  separate  joints  exhibit  strong  radiating  striae. 
Thickness  of  column,  two  lines;  and  of  the  joints,  from  one  fourth 
to  half  a  line. 

We  often  find  associated  wi  th  the  remains  of  B.  carc/uiriadcni  some 

.  small  fossils  which  appear  to  be  the  joints  of  a  pentagonal  crinoidal 
column.  I  have  represented  several  of  these  by  figures  Jo,  Ip,  1$, 
plato  1.  They  have  five  concave  sides,  and  usually  one  end  is 
rounded  (see  figure  li),  and  the  other  generally  flat,  with  five  deep 
grooves  radiating  from  the  centre  to  the  angles.  In  some  specimens 
both  ends  are  rounded  ;  in  many  there  is  no  central  perforation,  but 
in  others  there  is.  These  are  certainly  crinoidal  remains,  but  we 
have  DO  means  of  shewing  to  what  species  or  genus  they  belong. 
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EcPLtKiTtoK  or  FiacMB.     Pl4ti  I. 
Fignna   1r-IA,     Deltoid  pUU9  of  B.  earchoTiadent. 

''         li.     3idc  Tieirorii  a[iecinieti  which  hft9  three  of  ihe  raja  parllf  prMcrr*! 
*'         It,     The  «anie,  ieon  from  sbove. 

"         11.     Vertic&i  sectiDD,  shewing  tha  potiliOD  of  th«  colnnn  in  the  jnlnior. 
"         Im.    Fragment  of  the  bue,  ahewiog  the  mii&ner  in  which  Ihe  ooltu 

peaetrntei  into  the  vUcer&l  csvitj. 
"        la.    Under  Bide  of  In. 
"        lo-l*.    Small  peDtagoQ&l  crinoidU  remolss  found  auoeUted  with  i 

carcKariadtm. 


Locality  and /o 
Jesus,  Isle  Bizard. 


I. —  CaughnawagK,  Island  of  Montreal, 
Chazy  limeBtone. 


PaCHTOCKINUS   CBASSIBASALIS,   BUUtlgS. 
Plate  I.     Figures  3/i,  36. 

Dcicriiition. — Of  the  species  for  which  the  above  name  is  propowt 
no  perfect  specimen  has  been  found,  and  yet  we  have  siiRicient  M 
shew  that  it  belongs  to  a  new  genus.     There  are  five  small  pent 
gonal  basal  plates  concealed  within  the  cavity  for  the  attacbine 
of  the  coltimn.     Above  these  and  alternating  with  them  are  fii 
very  large  and  thick  plates,  which  may  be  either  sub-radiala  i 
first-radials.     The  lower  portions  of  these  plates  are  curved  undfll 
the  body,  so  as  to  constitute  a  broad,  rounded  or  concave  bottom  ti 
the  cup,  which  has  a  width  of  nine  lines  at  a  height  of  about  iv 
hues.     At  this  level  the  cup  is  broken  off  in  the  only  specimt 
discovered,  and  we  have  no  means  of  determining  what  was  tl 
structuro  above.    There  are  no  other  Crinoids  in  the  Lower  Silurian 
rocks  with  a  base  like  this,  for  although  in  tlte  genus  WiodocruiMt 
some  of  the  species  have  a  concave  bottom,  yet  the  sub-radial  platM 
are  always  small  and  thin.     It  is  true  that  mere  difference  in  the 
of  organs  or  portions  of  an  organic  structure  is  not  ulfvays  of  genei 
value;    yet,  where  it  is  so  extremely  great  as  it  is  between   tl 
sub-rudials  of  Rhodocr'mw  and  the  second  series  of  this  ^ecies,  it 
generally  found  that  other  differences  exist  sufficient  to  warrant 
Iparation  of  the  species  in  which  such  differences  occur  into  divtii 
|enera.    I  am  inclined  to  believe,  therefore,  that  when  perfect 
mens  are  found  they  will  shew  that  this  is  a  new  genus, 
EipkutTioK  or  F:GD»a.     Plati  I- 


hncalily  and  formaturit. — Two  miles  north  of  Montreal,  in  I 
uty  limestone. 


Genus  Hyboceincs,  Billings. 
(Htbocuhcs,  Report   Geological  Survey  of  Canada,  1856,  page  2T4.) 

Bual  ptaUi,  G.  I  AEfgos  inter-railiaU,  3. 

Badiftl  plktcB,  1X>-  I  Regular  iutcr-radiali,  0. 


Figure  9.     Diagram  of  the  Btruetore  of  the  cup  of  the  geoua  Hybnctinui. 

Generic  characters. — Cup,  globular  or  pyriforin,  more  protuberant 
upon  one  side  than  on  the  other,  composed  of  five  basal,  five  radial, 
and  two  azygoe  plates.  The  five  basal  plates  are  pentagonal,  and 
alternating  above  them  ia  a  row  consisting  of  one  large  azjgos  plate 
and  four  of  the  radiala.  The  large  azygoa  plate  supports  upon  ita 
upper  rigbt-liaiid  eloping  edge  tke  eecond  small  azygo$,  and  on  the 
left  the  fifth  radial.  The  arms  in  all  the  species  that  have  yet  been 
discovered  are  undivided,  and  each  is  composed  of  a  single  series  of 
joints.  The  columu  is  round  and  short.  The  generic  name  is 
derived  from  the  Greek  hubos  (bent  outwards  or  hump-backed). 

HTBocHmus  PBiSTiNL's,  Billings. 

Plate  I.    Figure  2a. 

Detcrij)lion. — This  little  species  is  usually  about  three  lines  in 
height  and  four  lines  in  width,  measured  across  the  cup  from  the 
posterior  to  the  anterior  side.  The  anterior  side  is  very  protuberant, 
and  the  plates,  although  they  appear  smooth  to  the  naked  eye,  yet. 
when  a  little  magnified,  are  seen  to  be  covered  with  small  irregular 
tubercles.  The  arms  are  single  and  somewhat  narrowly  rounded  on 
the  back,  the  joints  about  one  line  in  length.  The  column  is  round, 
half  a  line  in  thickness,  and  composed  of  joints  which  are,  as  far  as 

NOTi. — Id  thg  cipreiaioa  radial  plates,  1XS,  the  figure  I  iodicalei  the  DBmber  of 
plat«a  in  eacb  primarj  ray,  and  the  figure  5  tbs  Dumber  of  ru;R.  In  the  diBgram  lb* 
•Iiad«d  plaies  ore  Uie  aijgoa  iDtet-radioli. 
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known,  of  an  nniform  size,  there  being  on  ma  arertge  about  ten  tu 
the  lenctfa  of  two  linefl. 

This  species  so  closely  resembles  H.  tumidm  of  the  Trenton  limw 
Btone,  that  I  have  bad  much  doubt  as  to  the  propriety  of  separatii 
it  tlierefrom.     The  only  difierences  that  I  can  perceive  are,  that  it  U 
alwavs  smaller  than  the   Trenton  form,  the  plates  more  eoandn 
granulated   under  the  lens,  and   not  so   convex   in   their   centr 
The  column  does  not  taper  so  rapidly,  and  it  is  composed  of  joint 
which  are  thicker  in  proportion.    In  a  well-preser^-ed  specimen  i 
H.  ivmldm  the  column  exhibits  from  eight  to  ten  joints  in  the  ten^ 
of  one  line,  whereas  in  H.  pristintu  there  are  only  five.     Under  thcs 
circumstances  I  have  thought  it  best  to  distinguish  the  Cliazy  speti 
oiens  by  a  separate  name  for  the  present. 

Lfxalit'j  ond  formation, — Detached  plates  are  rather  common  in  tl 
Chazy  limestone  at  Caughnawoga,  and  at  various  localities  on  t 
Islands  of  Montreal,  Jesus  and  Bizard ;  also  in  the  front  part  of  tl 
Townsliip  of  Hawkesbury.     Perfect  specimens  are  rare. 


Gaiu$  Pai^ocsihl's,  Billings. 

Bu>I  i>late«,  S.  I  AtTgog  Inler-radislt,  1«4, 

Sub-radial  pUMi,  B.  Rej^ulkr  intemdiats,  Oi.^ 


tigur*  ID.    Diagnn  of  the  eup  of  ths  g«Diit  PaiaoeriKM.    The  **JV* 
^OB  !•  kn  blank  in  Uii  Bgar*,  u  it  i«  not  cMt&in  bow  muif  plaU*  '* 

Gmerie  chanMtrs. — Cup,  oval  or  pyriform,  composed  of  five  p 
(agonal  basal  plates,  alternating  above  which  are  four  hexagonal  a 
one  heptagonal  sub-radial  plates,  and  above  theae  five  radials  beoriu 
the  free  arms.  The  heptagonal  sub-r&dial  supports  upon  ita  trt 
catcd  summit  one,  two,  or  three  small  azygos  inter-radials.  The  r 
ore  slender,  and  frt-e  from  the  second  joint  inclusive.  There  are  fi 
calycinal  ambulacral  grooves  radiating  from  the  centre  of  the  abdc 
roinol  surface  to  the  bases  of  the  arms,  where  there  appear  to  I 
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alBO  five  smaH  orifices  leading  to  the  interior.  The  month  is  pro- 
bably situated  near  the  margin,  at  the  azygOB  inter-radius.  Column, 
either  round  or  pentagonal. 

This  genus  belongs  to  that  group  of  the  Crinoideje  which  includes 
Buch  genera  as  Cyalfwcr'mus,  Polenocrinut,  Dendrocrinun  anA  Forocriniu, 
to  all  of  which  it  ia  closely  allied  in  structure,  but  diflers  in  tha 
presence  of  calycinal  ambulacral  furrows, 


Palj:ocrinu8  stbutus,  Billings. 
Plate  I.      Figures  5a,  5b. 

Detcriplion. — Cup,  oval,  gradually  expanding  from  a  small  base  to 
the  width  of  five  lines  at  the  margin  of  a  specimen  seven  lines  high. 
The  plates  are  depressed  convex,  and  have  a  small  round  tubercle  in 
the  centre.  They  are  also  beautifully  ornamented  with  radiating 
strijE  or  somewhat  sharp,|elevated  ridges.  One  of  these  extends  from 
the  centre  of  each  plate  to  the  middle  of  each  edge,  and,  crossing  the 
suture  at  righl  angles,  proceeds  straight  to  the  centre  of  the  conti- 
guous plate.  Parallel  with  these  principal  ridges  are  four  or  five 
other  shorter  ones,  also  crossing  the  suture  at  right  angles.  Those 
nearest  the  principal  ridge  are  the  longest,  and  the  length  gradually 
decreases  towards  the  angles.  Where  the  ridges  cross  the  suture, 
there  are  from  three  to  five  of  them  in  the  width  of  one  line. 

The  only  specimen  collected  shews  very  distinctly  two  ambulacral 
orifices  at  the  bases  of  two  of  the  arms,  and  two  calycinal  ambulacra 
leading  therefrom  towards  the  centre.  The  other  three  grooves  are 
indistinctly  indicated,  but  sufficient  appears  to  leave  little  doubt  as 
to  their  existence.     The  arms  and  column  are  unknown. 

The  plates  of  this  species  so  closely  resemble  those  of  the  cysti- 
dean  FalaxtcijstitM  tenuUlriatus,  that  they  can  only  be  distinguished 
after  much  practice.  The  striae  on  the  surface  of  the  latter  species 
are  always  a  little  finer  and  of  a  nearly  uniform  aiie. 

ExpLikKiTioi  or  FioDKM.    Pliti  I. 

figure  6a.    Posterior  aide  of  a  ncarlj  perfect  gpecimen. 

"      5ft.     Summit  of  Ihe  same,  shcBing  ib«  ambulacrnl  orifices  uid  groorei. 

LocalUy  and  formation. — Somewhat  common  iu  the  Chazy  timestooe 
ftt  Caughnawaga  and  on  the  Island  of  Montreal. 
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Gfltut  HnODOCBiNDS,  Uiller. 

I,  Uitlar,  IBll.     Nataral  IfUIory  o/lht  Crinoidea,  page  loa.) 
(GuBBRTBooRiKna,  Philllpa,  ;a39.     Qtohgy  of  YorkiMrr^  toI.  ii^  p^gt,  107.) 
(TsTiuiooBiNUs,  Hall,  ISSl.    PalaonloUgi/  of  Hia  York,  toI.  li.,  p.  ise.) 


Foiiitt)i.&  : 


Basftt  pUtei,  fi. 
Bub-radial  plates,  5 
R«Iia1  plaMs,  3XS, 


Rtgular  Inlcr-radials,  6  lo  Sx*- 
AzfgM  ioter-nullala,  T  lo  11. 


FifiiTB  11.    Diftgrun  of  the  »l 


I  of  the  cap  in  the  genu  /UeJocrMM. 


Generic  characters. — Cup,  globular  or  oval ;  armg,  long,  often  mn« 
br&ncbed,  and  densely  fringed  with  pinnula> ;  basal  plates,  6vt 
altematiog  above  which  are  five  siib-radials ;  primary  rays,  Gv( 
comisting  of  three  plates  each  ;  secondary  rays,  ten,  the  nambcr  fl 
plates  in  each  varying  from  one  to  four.  The  number  of  rcguU 
inter-radials  varies  from  eix  to  eight,  while  the  azygus  iater-ra 
are  more  numerous.  The  free  arms  spring  from  the  secondu 
radials.  In  all  the  Canadian  species  the  column  is  round,  fttrongNI 
annulated  in  the  upper  portion,  and  smooth  below.  The  radix  ( 
base  of  attachment  consists  of  a  number  of  small,  branching  rood 
The  ambulacral  orilices  are  situated  at  the  buses  of  the  arms,  i 
the  mouth,  in  all  the  species  in  which  it  has  been  obserrcd.  i 
ncentric. 


CARADIAN  roesaS.  3T 

In  the  "Natural  History  of  the  Crinoideae"  Miller  described  th'm 
genua  as  having  ouly  three  basal  plates,  an  error  into  which  it  was 
easy  for  him  to  fall,  on  account  of  the  minuteness  of  these  plates  in 
most  of  the  species.  In  consequence  of  this  mistake,  several  other 
genera  were  founded  on  specimens  with  five  basal  plates  ;  but  as  it 
has  been  ascertained  that  Miller's  original  specimens  have  also  five, 
these  genera  cannot  be  retained. 

In  the  Report  of  the  Geological  Survey  of  Canada  I  referred  with 
doubt  two  of  our  species,  R.  jujrifurmh  and  R.  microbastdU,  to  the 
genus  Thysaiwcrhtus  of  Hall.  They  are  very  clearly  congeneric 
with  the  Thijsanocrinus  liUfarmii  of  the  Kiagara  limestone,  while 
they  have  also  in  general  the  same  structure  aa  Rhoilocriitus,  There 
are  however  some  difiijrences  in  the  fonn  of  the  body  and  the  upper 
ports  which  led  me  to  think  the  genera  might  be  distinct;  but  not 
being  decided,  I  referred  them  to  Thijsanocrinu*,  at  the  same  time 
giving  the  other  name  in  a  parenthesis.  During  the  last  summer  I 
discovered  the  small  species,  R.  tuperatus,  which  has  not  only  the 
structure  but  the  aspect  also  of  the  typical  forms  of  Rkodocrinus, 
and  I  think  therefore  that  our  three  species  should  be  placed  in  that 


.  fffmuB, 


Rhodocrinus  asperatus,  Billings. 
Plate  I.    Figures  ia-4e. 


Dcicription. — Cup,  small,  nearly  globular;   surface  covered  with 
namerous  small,  conical,  irregular  tubercles.     The  basal  plates  are 
so  exceedingly  diminutive  as  to  be  entirely  concealed  within  the 
cavity  in  the  centre  of  the  base  in  which  the  column  is  inserted. 
The  column  is  round,  and  strongly  and  closely  annulated  near  the 
base  with  very  thin,  shafp,  projecting  joints  or  rings,  as  in  the  other 
species  of  this  genus.    Judging  from  some  fragments  found  associated 
with  the  specimen  figured,  it  would  appear  that  the  arms  are  long 
and  thickly  fringed  with  well-developed  pinnul<e.     Height  of  cup  in 
the  only  specimen  discovered,  six  line?;  diameter,  the  same. 
ExrLiNiTiov  or  FiooRia.      Plati  I. 
1.     Side  riew  of  the  apecimcD. 
!),    TUw  of  Die  base. 

:.    A  radii  found  in  Ibe  same  slsb  along  with  ta. 
L    Portion  of  the  Burfnce  of  4c  maeniSed.     Tha  jot 
appear  to  be  compoasd  near  ihr  rool  of  Gts 
Inlerloclt,  as  re  presented  in  the  (igare  4d. 
t.     Transvetse  Motion  uf  the  column  near  the  rool. 


iti  of  ihii  oolnnn 
piocsi  eacb,  wbiob 


^-LoealUij  and /omunion. — This  species  occurs  in  tbe  Chtzy  lime-"! 
■tooe,  in  a  quarry  abtmt  two  miles  north  of  the  Citjr  of  MontmL  I 
Exceedingly  rare. 


SECTION  III. 


CRINOIDEf  OF  TOE  TRENTON   UHESTONE  AND   nCDSON  RIVEB  OROtf. 

Altrocgh  in  almost  every  exposure  of  tbe  Trenton  limestODe  wa^ 
find  remaiuB  of  tlie  Crinoidese,  yet  ia  general  they  consist  of  mere 
fragments,  sucli  as  joints  of  the  column  or  the  detached  plates  oC 
the  cup.  At  the  city  of  Ottawa  they  are  found  in  a  better  stat* 
of  preservation,  but  seldom  perfect.  Kearly  all  the  species  thiU 
we  have  been  able  to  determine  were  collected  at  that  locality* 
and  as  we  know,  from  the  researches  of  geologists  in  other  couatrie*i^ 
that  these  fossils  are  often  confined  to  limited  areas,  it  appcait 
probable  that  few  of  ours  will  be  found  elsewhere, 

Tbe  Hudson  Hiver  species  are  so  closely  allied  to  the  Trenton 
that  I  have  not  thought  it  necessary  to  describe  them  in  a  separate 
section. 


k 


Htdocrinus  TUMiDca,  Billings. 

Plate  II.     Figur«s  la»le. 

(H,  TtwlDCB,  Rtperl  Grologieal  Svmy  «/  Canada,  1856,  jikge  STB.)  I 


Deteriptum. — Smaller  than  H.  conicus;  sub-globular,  the  plats 
tumid  in  their  centres;  column,  slender  and  round,  compo«ud  ( 
thin  joints,  and  tapering  towards  the  base ;  surface  of  the  plate 
obscurely  granular;  length  of  cup,  six  lines;  breadth  at  margi 
about  eight  lines;  arms,  one  line  broad  upon  the  bock,  compi 
joints  one  line  in  length.  Although  about  twenty  heads  of  I 
species  have  been  collected,  none  of  them  are  quite  pcrfccd 
They  all  are  smaller  and  of  a  difiereot  form  from  H>  conicu). 
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The  ambulacral  oriticeB  iu  this  species  are  indicated  b^  a  strong, 
narrow,  rounded  channel  in  the  centre  of  the  upper  edges  of  the 
primary  radial  plates. 

ExPViKiTlON    OF    FlQCBlH.       PLiTI    II, 

Figure  <a.     View  of  Ihe  anlerior  side  of  a  spcciaioii,  ahewing  the  nygos  plnles. 
"      lb-Id,    OiScrrnl  vipw«  of  other  apttimena. 

"      It.     A  polUhHd  transTerse  leclion  just  beloir  tha  boM  of  the  arms,  ihewlng 
the  chuDueli  in  the  primar;  radial  plates  for  the  ambulaeral 

Locality  and  formation. — Trenton  limestone ;   City  of  Ottawa. 


HvBOCRiNCS  coNicus,  fiillings. 

Plate  n.     Figures  2fl-Si. 

(B.  coic:cD3,  Rtport  Gtolo^eal  Sums  °f  Canada,  1856,  page  3T4.) 

Detcription. — In  this  species  the  cup  is  conical,  with  slightly 
veutricoae  sides ;  the  base  narrow,  and  the  arms  long  and  undivided ; 
plates,  smooth ;  height  of  cup,  thirteen  lines  from  the  base  on  the 
azygos  sidf  to  the  upper  margin  ;  height  of  the  opposite  side,  nine 
tines;  length  of  the  arms,  three  inches;  the  basal  plates  occupy 
more  than  one  half  the  height  on  the  azygos  side  and  ahout  one  half 
on  the  others;  the  arms  are  one  line  and  a  half  in  width,  broadly 
rounded  on  the  back,  and  composed  of  a  single  series  of  joints, 
each  one  line  in  length;  on  their  insides  the  ambulacral  grooves  are 
maigined  by  rows  of  small  plates  resembling  those  upon  the  arms 
of  some  of  the  Cyatidese  {Pleurocyitilts) ;  about  five  of  those  plates  to 
one  joint  of  the  arm.  The  column  is  round  and  smooth,  consisting 
of  very  thin  joints,  ten  to  one  line.  The  mode  of  attachment  to  the 
bottom  was  by  a  broad  button-shaped  base.  Length  of  column  in 
the  largest  specimen  seen,  one  and  three-quarter  inches. 

Expi,Ati*TioB  or  TiocRH.    Fti-n  It. 

'imen  of  the  average  size. 
'  gpecimea. 

ilily  and  fomuuion. — TrentOQ  limestone,  City  of  Ottawa. 
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GrnvM  Carabocrinus,  Billings. 

I,  Rfparl  Gnhgical  ^rcty  of  Canada,  1SG6,  p»gt  i 

FoHBctA ; 


B&9k1  plates,  S. 
Sab-radial  plates,  5, 
R&dlitl  plnfcs,  1X5. 


[tegular  bter-rtdUli,  0. 
Atjgot  inlet-rftdiAla,  3. 


Figure  It.     DiagrRm  of  Ibc  Btructuro  cf  the  cnp  ja  the  genua  Carahotrituu. 

Grnen'c  clio.rn^teri. — Cop,  globular  or  ovoid ;  basal  plates,  five,  Um 
of  them  pentagonal,  and  the  fifth  hexagonal ;  siib-raditils,  fivu,  (hi 
of  them  hexagonal,  one  heptagonal,  and  one  pentagonal,  the  I 
smaller  than  the  others;  primary  radials,  five,  each  bearing  an  a 
which  is  several  times  divided.  The  azygos  inter-radius  is  ra 
large,  and  occupied  by  three  plates.  One  of  them  is  supported  u 
the  hex.igonal  basal  plate;  a  second  upon  the  small  pentogorul 
sub-radial ;  the  third  is  situated  between  the  two  antorior  primal 
radials,  its  upper  edge  forming  the  margin  of  the  cup,  and  its  twi 
lower  sides  resting  upon  two  of  the  upper  sloping  eidi's  of  the  fi 
and  second  azygoa  plates. 

Upon  the  ventral  surface  five  calyclnal  arabulacral  grooves  radiat^ 
from  the  centre  (where  there  appears  to  be  an  aperture)  to  the  b 
of  the  arms ;  the  mouth  is  situated  in  the  margin  over  thu  ozygM 
plates;  there  is  a  small  aperture,  surrounded  by  an  elevated  bonlcf, 
half-way  between  the  mouth  and  the  centre.  I  think  this  m 
orifice  is  the  anal  aperture. 

This  genus  is  distinguished  from  the  genera  C>jaihocrvuu  \ 
Pourwcrinus  by  the  depth  to  which  the  azygoa  intcr-radials  descet 
In  these  two  genera  they  arc  always  situated  above  tlio  sub-radia 
but  in  Carabocrinus  one  of  them  stands  upon  one  of  the  haul  [i 
The  generic  name  is  from  the  Greek  kurahot,  a  crab. 


Caeadocrincs  badiatus,  BilliogB. 
Date  II.    Figures  3«-3c. 

(0.  kiduthi,  Report  Gtological  Survey  of  Canada,  I8S6,  page  SlQ.) 

Dctcripcion. — Cup,  globose,  rather  broader  at  the  raargiD  than  it  is 
high;  base,  broadly  rounded;  surface,  covered  with  strong  rounded 
ridges,  which  radiate  from  the  centres  of  the  plutes;  arms,  short, 
three  times  divided  ;  column,  round  and  slender,  composed  of  alter- 
nately projecting  thin  joints.  From  the  centre  of  each  sub-radial 
plate  two  principal  ridgea  ascend  diagonally  to  the  bases  of  the  two 
arms  on  both  aides;  two  others  radiate  to  the  centres  of  the  two 
Bub-radials  on  either  side ;  and  thus  a  series  of  triangles  is  formed 
round  the  upper  half  of  the  cup.  In  a  similar  manner  ridges  extend 
from  the  centres  of  the  suh-radials  to  the  centres  of  the  basal  plates,, 
thus  constituting  another  set  of  triangles  in  the  lower  half.  Within 
each  triangle,  both  in  the  upper  and  lower  halves,  are  contained  two 
or  three  smaller  triangles,  one  within  the  other.  In  consequence  of 
this  arrangement,  the  ridges  appear  lo  radiate  in  groups  of  three  or 
four. 

Each  arm-plate  supports  in  its  centre  a  small  but  stout  pentagonal 
second  radial  plate,  from  the  upper  sloping  edges  of  which  spring 
two  short  round  arms,  which  divide  again  at  the  second  joint ;  these 
branches  are  again  divided  once  or  twice  above.  Height  of  the 
largest  specimen,  one  inch ;  diameter  at  half  thtj  height,  fourteen 
lines.  Specimens  are  in  the  collection  of  all  sizes,  from  three  lines 
to  twelve  in  diameter. 

E  ST  l  A  NATION   or   PmuRtS.      PLATK   II. 

FigilK  3a.     View  of  Ihe  anterior  side,  Rhewing  Ibe  azjgos  inter-r&iliiig. 
"       3b,     Base  of  tbe  same  speciincD. 
"       3c.     Po9terioi  aide  of  a  different  tpecimen. 
"       3d.    Vrotral  aurface  of  t.  nnall  iadiridual.    tn  the  centra  of  the  lower  tldt 

of  (he  figure  ii  the  moutb,  and  directljr  above  U  lb«  imalt  anal 

aperiure. 
"       St.     T«ii(ral  gurTace   or  a  larger   specinten,  ihewing  obscarelj  tbe   6it 

ambulacra!  (^roaves.     The  three  round  d^rklj-shaded  ipott  appear 

to  be  apeclurea  accidcotan/  produced. 

For  the  fine  specimen  represented  by  figures  3a  and  3i,  we  are 
indebted  to  Mr.  Charles  Wright,  of  Hull.  Ottawa. 

Locidify  and  Jomtat'wn. — Trenton  limestone  ;  City  of  Ottawa. 
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.  Cahadocrinub  Vancoetlandti,  BilUugB.  ] 

I  Plate  II.    Figure  4.  I 

Description. — Of  this  fine  and  rare  apeciea  only  one  specimen  bid 
been  eeen.  and  tbit  is  unfortunately  so  much  injured  on  tbe  anterioln 
side  that  the  arrangement  of  the  azygos  plutea  cannot  be  deterniiDe^ 
Tbe  funn  of  the  body  is  rather  brood  oval,  the  height  being  fiftoa 
lines  from  the  base  to  the  margin,  while  the  greatest  diameter  avA 
the  centre  of  the  body  is  twelve  lines.  Tbe  base  ia  iiarrowW 
rounded,  and  tbe  cup  expands  gradually  for  about  half  tbe  heigbfl 
above  which  it  contracts  to  the  margin,  where  tbo  width  ia  aboM 
one  line  kss  than  it  ia  at  the  centre.  The  height  of  the  postenM 
basal  plate  is  Gve  lines  and  a  half,  its  greatest  width  four  lines;  td 
hexagonal  basal,  five  lines  high  and  about  the  same  in  width.  (H 
the  Bub-radials,  three  are  well-preserved  ;  they  are  slightly  nuronM 
below  than  above.  Height  of  the  sub-rudials,  eight  Hues;  widfl 
between  tbe  two  upper  lateral  angles,  seven  lines,  and  between  fH 
two  lower,  five  lines.  The  primary  radials  are  each  eix  and  ft  hiP 
lines  wide  and  five  lines  high.  The  arms  are  rounded  on  tbe  back, 
and  a  little  more  than  one  line  in  thickness.  They  have  each  thru 
single  joints,  the  third  being  pentagonal  and  supporting  upon  i 
upper  sloping  sides  two  secondary  rays,  which  are  subdivided  I 
the  distance  of  two  lines  and  a  half. 

The  Burfiice  is  ornamented  with  radiating  ridges,  as  in  C.  radial 
bat  the  ridges  are  proportionally  smaller  and  more  distant  I 
each  other. 

This  species  ia  clearly  distinct  from  C.  radiattu,  from  which  Jt 
differs  in  being  of  an  oval  instead  of  a  subglobutar  shape.  In  all  the 
specimens  of  C.  radiatu*  the  width  ia  greater  than  the  height ;  while 
in  C.  Vancurtlavdti  tbe  height  is  greater  than  the  width.  It  is  also 
to  be  observed,  that  in  the  fonncr  the  arms  divide  above  the  secoad 
fi'ee  joint,  and  in  the  latter  above  the  third. 

The  species  is  dedicated  to  Dr.  E.  Vancortlandt,  of  the  Ciiy  4 
Ottawa,  whose  zeal  in  the  advancement  of  science  has  been  prodiM 
tive  of  many  beneficial  results.  The  only  specimen  known  belou 
to  his  cabinet,  and  has  been  kindly  communicated  by  him  to  1 
description. 

ElFLAVlTlO*  or  FlODBlg.      Pl.«TK   II. 

Figure  4  eibiblU  a  liew  or  tbe  poaterior  lida  at  tbt  ipeciineD. 

Locality  and/ormalion. — Trenton  Itmeatoae ;  Township  of  MeNil 

near  Axuprior.  ' 
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Cababocbinus?  tubebcdlatuS)  Billings. 

Plate  X.    Figuree  2a,  24,  2c. 

Veicription. — Cup,  sub-globular  or  broadly  oval ;  surface  of  plates 
corered  with  small,  rouuded  tubercles ;  amte,  large,  long,  several 
timeB  divided;  column,  round,  and  in  the  upper  part  composed  of 
alternately  thick,  and  thin  joints. 

Of  this  species  we  have  only  one  specimen,  and  that  is  imperfect. 
The  dtetinctive  characters  are  the  tuberculated  surface  and  large 
arms.  Although  I  have  not  seeo  the  azygos  inter-radials,  yet  the 
general  aspect  of  the  specimen  is  so  much  like  that  of  Carahocrinm, 
that  I  have  little  doubt  it  belongs  to  that  genus. 

EXPLASITIDII   OF   FlOOBH.      PlATI  Z. 

Figure  So.     Tho  only  ipeciman  colIeEted. 
"      36.     Three  joinU  of  Uie  eoluran,  enl«rged. 
"      te.    Oce  of  Ihe  joints  of  the  arms,  aclnrged. 


Locali/ij  and  formatio} 
Anticosti. 


—Hudson  River  group,  Charleton  Point, 


Germ  POHOOBINUS,  Billings. 
(FOHOCauma,  Report  Gtologicai  Surety  of  Caaada,  ISSfl,  page  37B.) 

FoitHULA  : 


fiu&l  pUtee,  S. 
Sub-r&dtalB,  5. 
Badiala,  1x0. 


Re^la 
AljgoB 


inter-fftdkU,  0. 
inter-radi&ls,  I. 


Figun  13, 

Piguro  13.    Diagram  of  Ihe  structure  of  the  cup  in  tha  gvnui  Pororrinuf. 

Gencru:  charaeicrit. — Cup,  conical ;  basal  plates,  five,  pentagonal ; 
Bub-radials,  five,  three  hexagonal  and  two  heptagonal ;  primary 
radials,  five ;  one  large  azygos  inter-radial,  supported  on  the  trun- 
cated sumtnit  of  the  anterior  sub-radial,  and  one  small  one,  situated 


iHi 
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over  the  suture  between  the  anterior  sad  left  anterior  sub-radials, 
and  having  above  it  on  one  side  the  large  azygos,  and  on  the  other 
the  lefl  anterior  primary  radial ;  several  small  pectinated  rhombt, 
similar  to  those  of  the  CyetideEe. 

The  characters  of  this  genus  are  nearly  the  same  aa  those  of 
Cijaihocrinia,  Poteriocrinus  etc.,  but  differs  from  these  and  other  allied 
genera  in  the  presence  of  the  pectinated  rhombs.  Only  one  spec 
is  known. 


oespeoi^H 


PoROCBiscs  coKiccs,  Billiogs. 
Plate  II.     Figure  5a-5d. 

(P.  OOSlCCa,  Rtport  Geological  Survey  of  Canada,  18S6,  pagB  2T9.) 

Descr'tplion. — Cup,  one  line  and  a  half  ia  diameter  at  the  base,  and 
gradually  enlarging,  with  slightly  ventricose  sides,  to  the  width  of 
five  lines  at  the  margin;  height,  seven  lines;  basal  plates  narrow, 
nearly  two  lines  high  ;  sub-mdials,  three  lines  in  height ;  first  prinuty 
radials,  about  two  lines  and  a  half  in  height  and  breadth ;  all  the 
plates  smooth ;  column,  circular,  smooth,  and  suddenly  enlarged  near 
and  up  to  ihe  base  of  cup,  composed  of  very  thin  joints ;  free  rays, 
long,  eiender  and  single  to  their  extremities  ;  they  are  about  half  a 
Uue  in  thickness,  and  appear  to  be  composed  of  a  single  scries  of 
joints.  Only  about  one  inch  in  length  of  the  column  next  the  hue 
has  been  seen. 

In  this  species  there  exists  a  number  of  poriferous  arvas  reflembtiDg 
the  pectinated  rhombs  of  the  Cystidefe  in  their  structure,  and  probably 
adapted  to  the  performance  of  the  same  functions.  Their  forma  and 
position  are  however  somewhat  different  from  those  of  any  known 
cystidean.  In  fossils  of  the  latter  order  these  organs  consist  of  two 
parte,  one  situated  upon  each  of  two  contiguous  plates,  but  io  thia 
crinoid,  each  is  so  placed  that  it  occupies  the  angles  of  tbree  platea. 
Their  form  is  that  of  an  equilateral  spherical  triangle,  and  their  sil 
about  one  line  in  diameter.  There  are  five  situated  at  the  apices 
the  live  basal  plates,  five  at  the  lower  angles  of  the  arm-plates, 
at  the  apices  of  the  sub^radials  and  five  between  the  arm-pUtaa 
the  margin  of  the  cup.  There  are  also  two  or  three  amall  o 
the  angles  of  the  azygos-plates,  in  all  twenty-two  or  twenty- 
The  pores  consist  of  fine  elongated  parallel  slits,  which  appear  (0 
penetrate  through  the  plates ;  they  are  not  at  right  angles  to  tbo 
margin  of  the  plates  as  iu  the  Cystidete,  but  oblique. 


io  this 
platea.      j 
lirsia^H 
ioesi^H 

tasH 

thr«3H 
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The  central  pore  of  each  division  divides  the  angle  into  two  equal 
portions,  and  all  the  other  pores  upon  the  plate  are  parallel  to  this 
central  one  ;  consequently  in  each  area  thej  have  three  directions  in 
which  they  are  at  right  angles  to  the  sides  of  the  triangular  space  ia 
which  they  are  aitjiated,  hut  oblique  with  respect  to  the  margins 
of  the  plates. 

ExFLlSATIOtl  or  FlOITBIS.      PtATI  tt. 


Figores  5a,  66.     PoBlerior  views  of  two  apeclmeni. 
"       6f.     Anterior  aide  of  a  apecimeii,  eaUrged  u 

"       id,    Tenlral  surface  of  Gi. 


ihew  the  aijgo«  ptatea  and 


Loeaiity  and  formation, — Trenton  limestone,  City  of  Ottawa. 


Genua  DENDROCEiNua,  Hall. 

Hull,  Palaonlology  of  Nob  Yorb,  rolumo  ii.,  page  193.) 


Bual  plates,  G. 
Sub-radials,  G. 
■  Bodinls,  1X4+  1X2  = 


Regnlar  ioter-radials,  0. 
Asjgoi  intcf-fltdUla,  1. 


Diagram  of  Ibe 


p  in  Ibe  ffenuB  Dtndromnui. 


Generic  characiers. — In  this  genus  there  are  five  pentagonal  hasal 
plates,  and  alternating  above  these  a  series  of  five  suh-radials,  one  of 
which  has  its  superior  angle  truncated,  and  supports  a  large  azygos 
inter-radial.  There  are  five  rays  alternating  above  the  suh-radiala; 
the  ray  on  the  lefVhand  side  of  the  large  azygos  inter-radial  has  two 
of  its  plates  entering  into  the  composition  of  the  cup ;  this  ray  is  free, 
from  the  third  joint  inclusive ;  of  the  other  four  rays,  only  the  first 
joiot  is  included  i 


tygos  inter-rodial  plate. 


e  cup.    A  large  and  long  proboscis  r 
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Thifl  genus  is  exactly  the  same  in  the  composition  of  tbe  test  U 
Cyathocrinm  with  the  exception  of  the  peculiarity  that  one  of  tbfl 
rays  haa  two  of  its  joints  contained  in  the  walla  of  tbe  cup.  In  the 
original  deBcriptiou  given  by  Professor  Hall,  (Pal.  N.  Y.,  vol.  S, 
p.  193,)  four  series  of  plates  are  mentioned,  incliding  five  "ecwcelj 
visible"  plates  beneath  those  which  I  regard  as  constituting  the  true 
base  s  they  cannot  be  seen  in  any  of  the  specimens  in  the  collectioD 
of  the  Survey,  although  at  least  four  of  the  species  are  uni^uestionable 
congeneric  with  D.  longidactylua  (Hall). 

I  have  seen  Professor  Hall's  specimens,  and  he  agrees  with  me 
that  the  generic  description  may  be  so  modified  as  to  receive  many 
species  with  the  same  structure  in  other  respects,  but  which  do  not 
exhibit  the  small  plates  at  the  base.  It  will  be  seen  by  referring  to 
fig.  7,  c,  plate  42,  vol.  2  Pal.  of  New  York,  that  the  column  of  i>. 
longuhchjl-us  consists  of  alternately  large  and  small  (or  thin)  jointSi 
and  that  the  latter  sometimes  consist  of  five  divisions.  Profesux 
Hall  is  now  of  opinion  that  the  small  pieces  at  first  regarded 
constituting  the  true  base  are  not  of  generic  importance,  and  that 
they  may  be  considered  either  as  one  of  the  quinquepartata  thin 
plates  of  the  column,  or  as  a  basal  series  so  little  developed  a*  not  to 
be  of  more  than  specilic  value. 

It  will  he  recollected  by  those  who  have  studied  the  Crinoii 
that  a  simitar  question  relating  to  the  base  of  PoUriocrinut 
remains  unsettled ;  Professor  Ptulips  and  the  Messrs.  Austin  hai 
published  that  genus  with  three  minute  plates  situated  under  thi 
three  hosal  plates. 


DeNDKOCRIKCS  GKEQAHinS,   BiUlDgS. 

Plate  HI.    Figures  la,  lb,  Ic. 

(p.  auoiKiDi,  Ktpori  Geological  Survey  of  Cannila,  ISSO,  page  365.) 

DficriptSon. — Cup,  acutely  conical,  from  three  to  eight  lines  Id  i 
length,  and  from  two  to  six  lines  broad  at  the  greatest  diametur, 
which  is  at  the  margia,  whence  to  the  small  pointed  base  it  tapen 
uniformly  with  nearly  straight  sides;  basal  plated,  narrow,  nearly 
one  third  the  height  of  the  cup ;  sub-radials,  rather  more  Than  oae 
third  broader  than  high  ;  large  azygoi  inter-radial,  not  quite  no  Ihrge 
as  the  plate  on  which  it  stands,  broader  above  thuu  biilovr ;  proboack^  , 


I 
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for  several  lines  above  the  azygos,  nearly  as  wide  as  tbe  cup,  and 
composed  of  iiumerouB  small  plates,  which  appear  to  be  regularly 
arraiiged  in  upright  rows;  the  arms  bifurcate  once  immediatly  afler 
becoming  free,  and  many  times  again  above  ;  they  are  very  long  and 
obtusely  angular  on  the  back.  Below  the  first  bifurcation  there  are 
about  four  joints,  and  they  occupy  a  length  of  two  lines  in  a  speci- 
men where  the  cup  is  six  lines  high  and  the  arms  two  inches  and 
one-fourth  long.  Their  thickness  in  this  part  is  about  half  tbe  width 
of  the  first  primary  radial  plates  from  which  they  spring,  and  they 
appear  to  hold  a  very  deep  groove  on  their  inside,  as  tbe  tbickaeas  is 
greater  in  that  direction  than  it  is  in  the  other ;  the  column  is  round, 
elender  and  flexible,  slightly  enlarging  near  and  up  to  the  base  of  the 
cup,  and  composed  of  alternately  thick  and  thin  joints,  about  six  of 
each  in  a  line  of  the  length ;  the  plates  are  without  ornament. 

This  species  so  much  resembles  D.  longidaclylu$  (Hall)  of  the 
Niagara  group  that  it  can  scarcely  be  separated.  The  principal 
djflerences  consist  in  its  smaller  dimensions,  and  in  the  absence  of 
the  vertical  ridges  along  the  proboscis.  On  comparing  with  the 
illustrations  given  in  the  Palaeontology  of  New  York,  it  will  be  seen 
that  the  second  plates  of  the  rays  on  each  side  of  the  proboscis  are 
in  fig.  la,  plate  43,  broader  than  those  upon  which  they  rest.  In 
our  specimens  the  second  plate  of  the  left-hand  ray  is  equal  to  the 
Brst;  in  the  right-hand  ray  it  is  a  great  deal  less,  agreeing  in  this 
respect  with  fig.  la,  plate  43.  The  species  are  closely  related,  and 
yet  I  am  satisfied  they  are  difierent. 

EiFLiNATioa  or  FiQUHis.     Plite  III. 
FiEMte  la.     PoaUrior  vieir  of  a  specioien. 

<•       lb.     The  led  aldo. 

■■       Ic.     Oolamn,  enlsTged. 

Locality  and  formation. — City  of  Ottawa,  in  the  central  part  of  the 
I  Twaton  limestone. 


DEKDKOCBINOS   ACUTIDACTTLC8,   Billings. 

Plate  in.     Figures  Sa,  26. 

(Atporf  Gtola^kul  Surety  of  CaaaJa,  I8B6,  page  3GC.] 

Deacription.~~-Cap,  small,  conical  somewhat  pentagonal  ;  arms. 
very  slender,  several  times  sub-divided  and  excessively  sharp  on  the 
back;  column,  round,  composed  of  small  nearly  globular  joints ; 


length  of  cup  in  ihe  specimen  examined,  two  linet,  breadtJi  tft 
free  rays,  the  eame ;  length  of  free  rays,  one  inch  aiid  one-eighth ; 
tbicknesa  upon  the  back,  below  the  first  sub-division,  about  one-6Ah 
of  a  line.  At  three- fourths  of  &n  inch  below  the  base  of  the  cup 
there  are  five  joints  of  the  column  to  one  line  in  length.  The  tw» 
arms  visible  in  the  specimens  bifurcate  at  the  fourth  free  joint,  ani 
three  times  again  at  varying  distances  above.  Only  one  side  of  tbs 
specimen  can  be  seen,  yet  the  characters  of  the  cup  and  arms  are  n) 
similar  to  those  of  the  last  species  that  there  can  be  little  doubt  of  its 
generic  affinities  while  the  globular  joints  of  the  column  and  the  thin 
sharp  backed  arms  are  characters  sufficient  to  separate  them  speCH 

I^lly. 
I  ElPLAMATIOlI   or   F1GDBE3.      PliJkTB   in. 

I 
enoi 


I  2a,     Posterior  aide  of  a  BpecicoeD. 
2b.    PotUod  of  tlie  column,  enl&rged. 


Figui 


[  Locaiity  and/orntation. — Upper  part  of  the  Trenton  limestone,  □ 
B  Toll-gate,  St.  Lawrence  Street,  Montreal. 


DeNDKOCHINUS  PB0B08CmiATD8,  BiUingB. 
Plate  in.    Figures  3a,  Zb,  3e. 


(D. 


Report  Geological  Survei/  of  Canada,  18G6,  page  ifiT.J 


Vetcripeion. —  Cup,  small,    conical    sub-pentagonal  ;    probosciif 
enormously  large  in  proportion  to  the  size  of  the  cup;  column, 
pentagonal  with  raised  edges  along  the  five  angles,  and  with  concara 
faces  between,  composed  of  very  thin  joints,  twenty-four  in  the 
length  of  two  lines;  the  arms  are  thiu  and  sharp  on  the  back.    Id 
specimen,  the  crushed  cup  of  which  is  three  lines  in  length,  thorc  i 
a  proboscis  attached,  sixteen  lines  in  length ;  the  portion  seen  is  of 
very  remarkable  structure ;  it  is  composed  of  four  vertical  rows  ( 
small  plates,  with  a  strong  central  keel  running  up  each  row,  froa 
either  side  of  which  projects,  nearly  at  right  angles,  a  pair  of 
ridges  to  the  outer  side  of  each  plate,  giving  to  the  surfaeo  tl 
appearance  of  several  small  rope  ladders  side  by  side,  as  in 
rigging  of  a  ship.     This  peculiar  style  of  ornament  is  well  si 
in  the  figures  of  D.  hngku-fjitu  (TIall),  Pal.  N.  Y.,  vol.  S.  fig.  7< 
plate  4S,  but  the  pattern  is  somewhat  different;  in  that  speciM  Ih 

LDBverse  ridges  diverge  from  each  other  at  an  angle  of  Bboot  4 
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but  in  this  the  divergence  is  only  about  20  degrees,  pro- 
ducing to  the  eye  a  very  diSurent  effect. 

EXFLAHITIOR   Or  FiGITGIB.       FLXTK    III. 

PiBDre  3a.    Anl«rlor  Bide. 

"      34.    Part  of  iarf«ce  of  proboscis,  enlarged. 
"       3c.     PorlioQ  of  column,  enlirged. 

Locnlily  and  formation. — Upper  part  of  the  Trenton  limestone,  near 
tlie  Toll-gate,  St.  Lawrence  Street,  Montreal. 


I 


DeNDBOCBINUS   HUMILIS,   BJIlillga. 

Plate  Iir.    Figure  4. 

(D.  cuHiLiH,  Rtport  Geological  Suntri/  of  Canada,  185S,  p.  JTO.) 


Description. — Cup  small,  conical ;  arms,  nearly  as  broad  as  the  first 
primary  radials,  divided  at  the  fourth  or  fifth  joints,  and  again  aboveJ 
the  basal  plates  are  small,  their  height  about  equal  to  their  width, 
the  Bub-radials  three  times  larger  than  the  basal  plates ;  the  first 
primary  radials  are  low  and  broad ;  column,  unknown  ;  height  of  cup, 
two  and  a  half  lines,  breadth  at  the  margin,  the  same. 

EXCLASATIDH   Or   FlODBU.      PlITX    III. 

Figure  4.    Posterior  liew  of  tbe  only  speciineii  discovered. 
Localitij  and  formation. — Trenton  limestone.  City  of  Ottawa. 


DENDHOCRINUS  LATIBllACniATL'e,  Billings. 
Plate  m.     Figures  5«,  5i,  6c. 

(D.  liTiBHAcniiTCB,  RqiOrt  Geulugiciil  Surrey  of  Canada,  1856,  pags  270.) 

DetcrijHiffjt. — This  species  is  most  closely  related  to  D.  humiils,  the 
only  difference  being  in  the  greater  breadth  and  length  of  the  arms, 
which  at  the  base  are  quite  as  wide  as  the  fii-st  primary  radials,  and 
become  a  little  broader  above,  whereas  in  the  other  species  they 
become  narrower  from  the  base  upwards.  The  bottom  of  the  cup  is 
more  rounded  than  in  V.  humilis,  and  as  the  columns  of  both  are 
unknown  and  as  they  occur  in  different  formations,  they  cannot  be 
easily  identified  at  present ;  the  arms  are  three  times  divided  j  length 
of  cup,  three  lines  and  a  half ;  of  the  arms,  ten  lines. 


r^valL     TiMT^ 


Im^ijmdM* 


-~HBaMo  BtTcr  giuupt  Chsrieton  . 


T^»»l*"ft«'»i«l^   MMII.W, 


suhp 


Aacr^pCMKi — Cop,  Hndl,  eooial  lad  nl>-petitsgoiu]; 

bar  timw  sBb-frided,  imther  bmadlj  roooded  oa  I 
mod  oompaimtncly  itaideT  tfau  tfaoae  of  aoy  of  the  abave  d 
■pf«ff  Of  the  two  unM  pRserred  in  the  specimeti  examined,  < 
remains  single  for  a  ^stance  of  two  lines  and  a  half,  and  then  div 
th«re  are  fire  joinis  in  the  nndirided  part ;  the  other  ann  shews  b 
two  joints  in  the  part  below  the  first  bifurcatioa.  The  column  i 
Kven  Une0  below  the  basal  is  pentagonal,  with  round  edg^  I 
slightly  concave  laces ;  it  is  composed  of  alternately  thick  and  i 
joints,  nine  of  each  in  the  space  of  two  lines,  diameter  of  colam 
nearly  one  line ;  length  of  arms  eiiteen  lines,  and  the  diameur  ■ 
the  uodirii^  part  nearly  a  line  on  the  back. 

Locality  and  formation. — Trenton  limestone,  City  of  Ottawa. 

The  last  three  species  appear  at  first  sight  to  be  identical,  but  tl 
moment  a  magnifying  glass  is  brought  to  bear  upon  them, 
differences  become  quite  as  apparent  as  those  of  the  large  speciei 
Id  D.  acuiidactylui  the  arms  are  exceedingly  thin  and  sharp  ou  the 
back  above  the  first  division  like  the  edge  of  a  knife,  and  the  column 
is  circular  and  composed  of  round  edged  joints,  which  at  the  distance 
of  one-half  or  three-fourths  of  an  inch  become  nearly  globular.    In  J 
V'  pro&oKtdialm  the  column  at  the  base  of  the  cup  is  pentagonal  witil  I 
the  angles  so  strongly  projecting,  and  the  faces  so  concave  thut  •] 
■ingic  joint  has  the  form  of  a  five-rayed  star;  ttie  arrns,  judging  (roial 
the  fragments  seen,  were  very  similar  to  those  in  V.  aciuidaclyliu. 

In  D.  iimilii  the  column  is  only  different  from  that  of  D.  probo 
diatui  by  the  unequal  thickness  of  the  Joints,  and  in  being  i 
regularly  pentagonal ;  its  faces  are  only  slightly  concave,  its  i 

0  are  five  times  thicker. 
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Dendhockinus  kcsticds,  Billings. 
Plate  ni.    Figures  7a,  lb, 

(D.  >BBTicns,  Report  Omlogitai  Survty  of  Canada,  ISES,  page  270.) 

Description.- — The  base  of  the  cup  in  this  species  is  broad,  like  that 
of  D.  canjugam ;  the  basal  plates  about  as  high  as  they  are  wide,  the 
sub-nulials  one-third  higher  than  the  basal  plates ;  the  arm-plates  s 
little  shorter  than  the  sub-radials,  and  broader  than  high ;  the  ozygoa 
inter*radial  is  about  the  size  of  one  of  the  basal  plates,  and  bears  three 
or  four  small  plates  upon  its  summit;  the  column  is  round  at  its 
junction  with  the  basal  plates,  and  composed  of  thin  plates ;  but  one 
line  and  a  half  below  it  becomes  pentagonal,  with  raised  rounded 
edges  and  concave  faces ;  at  the  distance  of  two  inches  below  the 
base  there  are  about  three  joints  of  equal  thickness  to  one  line  in 
breadth ;  the  arms  appear  to  have  been  short ;  breadth  of  cup,  two 
lines  and  a  half  in  one  specimen  and  three  lines  in  another;  height 
of  latter  to  the  top  of  the  iuter-radial,  four  lines  and  a  half ;  the  whole 
surface  is  smooth.  The  specimens  examined  are  imperfect,  but  to 
each  there  are  about  three  inches  of  the  column  attached. 

EXPLUfATION   or  FlOUHES.      PbtTB   III. 

Figure  Ti.     A  speciiD«ii  Ter;  imperfect. 

"       "ib.    A  shulII  porllonof  the  coIdhid,  entuged. 

locality  and  formation. — Trenton  limestone,  City  of  Ottawa. 


I 


Dejideocrinus  C0NJCQAN8,  BUliogs. 
Plate  IV.     Figures  la,  lb,  2a,  26. 

<D.  OOHJUQAliB,  Report  Geological  Survey  of  Canada,  1S56,  page  2S8.) 


Detcription. — In  this  species  the  column  about  one  inch  below  the 
base  is  round,  smooth,  and  from  half  to  two-thirds  of  a  line  in  dia- 
meter; proceeding  upwards  it  rapidly  enlarges  to  two  or  three  lines, 
at  the  base  of  the  cup,  which  is  small,  and  not  much  broader  at  the 
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margin  where  the  anna  become  free,  than  it  ia  at  the  bottom ;  H 
basal  plates  are  low  and  broad,  the  sub-radiala  double  the  height  of 
the  basals  and  the  arm-bearing  plates  rather  more  than  two  thidi 
the  length  of  these  latter ;  the  arms  halt'  the  breadth  of  the  plates  on 
which  they  stand,  and  broadly  rounded  on  the  back. ;  they  all  divule 
at  the  height  of  about  three  lines,  and  again  at  the  same  distaoce 
above ;  there  are  three  or  four  joints  in  each  of  the  undivided  por- 
tions. The  ray  on  the  lefl-haad  side  of  the  base  of  the  proboscis, 
which  in  the  generic  description  is  said  to  have  two  of  its  plates 
included  in  the  cup,  in  this  species  has  the  second  plate  free,  with 
the  exception  that  it  is  united  on  one  side  to  the  plates  of  the 
proboscis ;  it  is  however  nearly  as  broad  as  the  first  radial  plate  upon 
which  it  stands,  and  one-third  wider  than  the  first  free  joint  of  the 
arm  which  rests  upon  it.  This  character  connects  Dendrocriitta  with 
C)/alhocrinia,  in  which  the  second  joint  of  the  ray  in  quesdon  ii 
entirely  free.  The  column  as  before  mentioned  is  circular,  broad  at 
the  base  of  the  cup,  and  rapidly  diminishing  in  size  for  a  short 
distance  below  ;  it  is  in  this  part  smooth,  but  farther  down  enlarges 
again,  and  is  composed  of  thick  round-edged  compressed  spheroidtl 
joints  very  similar  to  those  of  Heterocrinia  Canadensis.  In  ooe  perfect 
specimen  the  height  of  the  cup  is  three  lines,  the  diameter  of  base 
two  lines  and  a  half,  and  at  the  margin  three  lines  and  a  half;  length 
of  the  arms  to  first  division  three  lines  and  a-half,  to  second  di\-iBioa 
six  lines;  width  of  arm  to  second  free  joint  one  line,  and  of  the 
proboscis  the  same.  In  another  individual  this  organ  is  wider  than 
the  arm ;  in  a  third  specimen  the  arms  di\ide  at  the  fifth  joint,  but 
in  every  other  respect  it  is  the  same  as  this  ^cies,  although  slighti^  J 
more  slender. 


EXPLUIITIOM   0 


FlQUBH.      PlITB  I 


?l^re  In,  Anterior  tide. 

"      lb.  Oolamn,  a  little  eDi&rged. 

"       3a.  Btde  view  of  B  specimen. 

"      2b.  Oolanti  of  sftme,  enlargcid. 

Locality  and  formation. — Trenton  limestone.  City  of  Ottawa. 
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DENpnocsiNus  Jewettii,  BilUngs. 


Figure  15.    View  of  ibe  a: 


>r  Bide  or  DtHdrocrinui  Jtuitttii. 


Dacription. — Cup,  conical,  rax  lines  io  height ;  anne,  large,  several 
timCB  Bub-divided,  broadly  rounded  or  sub-carinate  on  the  back. 
The  plates  are  all  more  or  less  convex,  and  appear  to  have  a  set  of 
obscure  radiating  ridges  arranged  as  follows:  1st.  On  eacli  of  the 
basal  plates  there  are  two  ridges  which  run  from  the  centre  of  the 
plate  upwards,  and  are  continued  to  the  centres  of  the  two  sub- 
radials  that  rest  upon  its  upper  sloping  sides.  2nd.  On  each  of  the 
Bub-radials  there  are  four  ridges,  two  of  which  are  the  continuations 
of  the  ridges  from  the  basal  plates,  while  the  other  two  run  from 
the  centre  of  the  plate  upwards,  and  are  continued  on  the  first 
primary  radiats  to  the  bases  of  the  arms.  The  rays  consist  each  of 
one  large  joint,  included  in  the  cup,  and  four  smaller  ones,  above 
which  they  are  divided.  The  large  joint  of  the  left  anterior  ray 
is  hexagonal ;  the  same  joint  in  each  of  the  other  four  rays  is 
pentagonal.  The  azygos  sub-radial  is  heptagonal,  and  supports 
upon  its  upper  side  a  hexagonal  azygos  inter-radial,  which,  in  ite 
turn,  supports  the  proboscis.  Column,  unknown.  Height  of  boaal 
plates,  two  lines ;  width  at  base  of  each,  one  line ;  width  measured 
between  the  two  upper  lateral  angles,  one  line  and  a  half;  height 
of  Bob-radials,  three  lines;  width  of  first  primary  radial,  two  lines 
and  a  half;  height,  two  lines;  the  four  succeeding  joints  of  the  aims 
are  each  half  a  line  high. 

This  species  is  allied  to  J),  humilia  and  D.  laxibrachiatvs,  from  both 
of  which  it  differs  in  having  the  plates  convex  and  ridged. 


i 


CAlTADtAV  FOSSILS. 

It  was  discovered  by  Col.  E.  Jewett,  of  Utica,  N.  T.,  and  by  Mm 
kindly  cominunicated  to  us  for  description.  Through  the  researtki 
of  this  gentleman  our  knowledge  of  the  Silurian  fauna  of  Nortii 
America  has  been  greatly  exteuded.  Many  of  the  most  i»re  and 
interesting  fossils  figured  in  Hall's  Faleeoutology  of  Neve  York  ue 
his  discoveries ;  and  it  gives  me  much  pleasure  to  dedicate  this  new 
crinoid  to  him. 

Locaiitif  and  formation. — Buy  of  Quinte,  Trenton  limestone. 


Dendbocrikus  cylindricus,  Billings. 
Plate  III.     Figures,  9o,  9i. 

Description. — Cup,  small,  two  lines  and  a  half  in  height,  and  about 
the  same  in  width  at  the  margin ;  arms,  cylindrical,  one  line  in  width 
at  the  base,  divided  above  the  third  free  joint ;  length  of  ihe  undi- 
Tided  portion,  two  and  a  half  lines,  each  one  of  the  three  free  jointi 
being  nearly  one  line  in  length.  The  proboscis  is  large,  equal  to 
the  arms  in  height,  and  composed  on  the  anterior  side  of  large  plates, 
the  first,  second,  third  and  fourth  of  which  are  each  rather  more  than 
one  line  in  length.  All  the  plates  are  smooth.  The  column  i» 
round,  smooth,  and  composed  of  very  thin  joints,  which  however 
vary  a  little  in  thickness,  ten  in  the  length  of  one  line.  Length  of 
body  and  arms,  one  inch  and  one-fourth. 

The  above  description  of  the  column  of  this  species  refers  to  the 
upper  portion  only.  It  seems  probable  that  in  the  lower  part  it  is 
composed  of  thick,  rounded  joints,  as  I  find  a  fragment  of  a  column 
of  this  latter  character  on  the  same  piece  of  stone  in  which  the 
crinoid  is  imbedded. 

BlPLAMiTlOM   (W   FlOtlBIS.      PlJTI   III. 

Figure  Sa.     Anterior  side  of  D.  cifUndricut.    Thkt  irbicU  appear*  to  b 
arm  near  tbe  left  side  ia  the  proboscis. 
"      8b.    Fart  of  the  column,  a  little  enlarged. 

Locality  and  formation. — ^Near  the  Toll-gate,  St.  Lawrence  Strei 
Montreal ;  Trenton  limestone. 


CANADIAN  FOSSILS. 


PALaOCaiNUB  AHGULATUS,   BilUngS. 

Plate  m.    Figures  6«,  66. 

<DBiiDEOcfii!(cs  wocLATin,  RtpoTt  OtohgUal  Santy  of  Canada,  1688,  psgo  388.) 

JOeacrijxion. — In  this  beautiful  little  criDoid  the  plates  ar^  oroa- 
mented  with  radiating  ridges  similar  to  those  of  Glifjitocrinia  decadac- 
tt/lui.  The  cup  is  small,  cooical  and  pentagonal.  From  the  centre 
of  each  of  the  rather  large  sub-radial  plates  there  proceed  six 
strongly-elevated  ridgea,  one  to  the  base  of  each  of  the  two  anns 
above  the  plate,  one  to  each  of  the  two  basal  plates  below  it,  and 
one  to  each  of  the  adjoining  aub-radials.  The  arms  are  very  slender, 
sharp  on  the  back,  and  at  least  twice  divided;  the  three  joints  of 
the  column  which  remain  attached  to  the  specimen  are  pentagonal. 
Length  of  cup,  three  lines ;  breadth  at  the  margin,  four  lines. 
Diameter  of  column,  nearly  one  line, 

ElFLAKATlOH  OS  FioLitia.     Plitb  IH. 
Figure  6a.     Left  aide  of  Ibe  onlj  ipecimcn  discoreced. 
"      6b.    CoIuBia,  eDlnrged. 

Localitij  and  formation. — Trenton  limestone,  City  of  Ottawa. 


PALiEOCRINnS  KII0MBIFEBC3,   BilHngS. 

Deaeriplion. — This  species  is  of  nearly  the  same  shape  as  P.  avgU' 
latm,  but  differs  in  the  arrangement  of  the  surface- markings.  In 
P.  angtdiUvs  the  radiating  ridges  are  so  disposed  as  to  encircle  the 
body  with  two  horizontal  rows  of  triangular  spaces.  In  tins  species 
however,  in  consequence  of  the  absence  of  the  transverse  ridges  near 
the  centre  of  the  body,  the  spaces  are  rhomboids  instead  of  triangles. 
The  ridgea  are  also  so  broad  in  the  base  that  the  separate  plates 
appear  to  be  simply  bevelled  from  the  centre  to  the  edges.  The 
detached  plates  figured  on  plate  4 ,  vol.  i.  Palieontology  of  New  York, 
under  the  name  of  Aciinncrinva,  resemble  the  sub-radials  of  this 
species,  but  are  larger.  Only  one  specimen  has  been  collected, 
consisting  of  a  perfect  cup  imbedded  in  a  piece  of  limestone.  The 
arms  are  sharp-edged  on  the  back,  and  twice  divided.  Length  of 
cap,  three  tines  ;  and  of  the  arms,  nine  lines. 

Localit'j  and  forinatioTi. — Trenton  limestone,  City  of  Ottawa. 


CANADIAN  FOSSILS. 


PAL£0CRmD8  PDIXHELLUS,   BiUlDgS. 

Description. — The  same  as  P.  angidatKi,  but  with  a  round  colm 
The  surface  of  the  specimen  is  a  good  deal  eroded,  and  yet  it  can  be 
seen  that  the  surface  is  radiated,  as  iu  P.  angulaius.     The  column  ii 
well  preserved,  and  is  one  line  wide  at  the  base  of  the  cup,  I 
which  point  it  rapidly  tapers  to  the  thickness  of  half  a  ItDe  at  t 
length  of  four  lines.    Length  of  cup,  three  Une-s. 

Localily  and  formation. — One  specimen  from  the  Trenton  timestoi 
City  of  Ottawa. 


Geaia  Lecanocbinus,  Billings. 

(LcaurooftiXDa,  Hall,  Faiaontohgy  o/Ntie  York,  Tolame  ii.,  page  IM.) 


Sab-r«dia]  pUtee,  S. 


RadiaU,  IXC- 

Aijgos  Inler-nuIuU,  1-3. 


Generic  character!. — In  this  genus  there  are  three  basal  plaU 
one  of  them  pentagonal  and  the  other  two  hesagonal ;  in  the  second 
series  there  are  five  sub-radial  plates,  two  of  which  are  supported 
by  the  two  hexagonal  basal  plates,  while  the  other  three  alternate 
with  these  latter.  Alternating  above  the  sub-radials  are  five  primary 
rays  of  three  joints  each,  and  above  these,  ten  secondary  raya. 
■  Some  of  the  species  have  several  small  inter-radial  plates  in  one  or 
more  of  the  divisions  between  the  primary  rays. 

I  have  placed  the  following  species  in  the  above  genus,  although 
it  appears  probable  that  some  other  disposition  should  be  made  of 
them.  The  specimens  are  not  sufFiciently  perfect  to  enable  nM  to 
make  out  all  the  characters ;  and  as  they  are  more  nearly  related  to 
Ltcanocrinui  than  any  other  Silurian  genus,  it  seems  to  be  the  better 
course  to  arrange  them  in  that  group  provisionally. 


Canadian  possils.  tf 

LeCANOCBINUS  ELE0AK3,   BilHngS. 

Plate  IV.     Figures  4a,  4fc. 

(L.  iLiauis,  Riport  Oteh$kiU  Surwy  of  Ccma4a,  18S6,  page  ITS.) 

Deacription.^-Cap,  small,  conical,  three  lines  in  heigfat  from  the 
base  to  the  upper  margin  of  the  0rst  primary  radial  plate,  at  which 
level  the  breadth  is  also  about  three  lines  ;  the  breadth  of  the  base 
U  one  line  and  a  half,  and  the  top  of  the  column  scarcely  less ;  the 
first  primary  radials  are  a  little  broader  than  high,  and  rendered 
slightly  heptagonal  by  the  truncation  of  their  upper  lateral  angles ; 
the  second  primary  radials  are  narrower  and  quadrangular,  or 
obscurely  hexagonal ;  the  third  are  pentagonal ;  the  length  of  each 
18  about  a  line  and  a  half.  The  third  in  each  of  the  three  rays 
exposed  in  the  only  specimen  seen,  supports  two  secondary  rays  of 
five  joints  each,  and  then  divides  into  two  tertiary  rays;  these  latter 
are  again  divided.  The  rays  above  the  fourth  division  are  articulated 
in  two  series.  Between  the  primary  rays  are  several  small  iuter- 
radials.  The  column  is  circular,  with  round-edged  joints,  from  four 
to  ax  in  one  line ;  length  of  ray  from  the  base  of  first  primary  radial 
to  the  extremities,  one  inch  and  one  fourth. 

Eeplaxitioh  or  Fioubu.    Pliti  IV. 
Figarc  4s.     A  specimen  ehewing  one  of  the  heingoDal  basal  plates. 
"       4A.     Sereral  joints  of  tbe  colomn,  a  lillle  enlarged. 

Localitj/  and/ornuition. — Trenton  limestone ;  City  of  Ottawa. 


LeCANOCKINUS  LiEVIS. 

Plate  rV.    Figure  3a. 

(L,  LMTli,  Riport  Gtologieal  Survey  of  Canada,  1850,  page  118.) 

Description. — This  species  is  shorter  than  the  preceding,  and  has 
only  four  joints  instead  of  five  in  the  secondary  rays ;  the  upper  part 
of  the  column  is  round  and  smooth.  In  other  respects  there  is  much 
resemblance  between  the  two,  but  still  I  think  them  distinct. 

ExFb^KlTIOM    OF    FCOCBEB.       FLITI    IV. 

71^M  3a.     A  specimen  sliglitl/  crnahed. 

Localuy  and  formation. — Trenton  limestone;  City  of  Ottawa. 


CANADIAN  FOSSILS. 

Oemts  Hetekochinus,  Hall. 
(Hsuboobuids,  Hall,  Palaorttology  of  Kta  York,  Tolume  L,  page  2T8.> 


Fl^on  16.    DisgTun  of  the  •tractQre  of  the  b^odb  Hefnvcrtnw. 

Generk  characters. — ^The   speciea  of  this   genus  are  smBll, 
including  the  arms,  long  and  nearly  cylindrical  crinoida.     The  \ 
IB  composed  of  five  plates,  above  wbich  are  five  long  rays,  witiitrt 
any  intervening  sub-radial  pliites.     The  number  of  radial  plates  n] 
each  ray  is  variable.    The  cup  appears  to  consist  of  the  primaiy 
radials,  while  the  free  rays  or  arms  commence  with  the  first  plata 
of  the  secondary  rays.    There  are  one  or  two  small  azygoa  intfl^_ 
radials,  but  no  regular  inter-radials.    The  arms  are  pinnulatec!. 


HETEBocEiyns  Canadensis,  Billings. 

Plate  IV.     Figs.  5a-6i. 

(Compare  H.  nmpUx,  Hall,  Paiaontology  o/Ntu  York,  volame  1.,  pug*  ISO.) 

PacriptloTi. — Sub-cylindrical  or  elongated,  fusiform ;  length,  inclv 
ding  the  rays,  from  one  to  two  inches ;  diameter  at  half  the  lengl 
from  three  to  four  lines.    The  base  in  the  large  specimen*  is  alx 
one  tine  and  a  half  in  diameter,  and  the  body  gradually  enlarges  I 
about  three  lines  at  that  point  where  the  rays  divide.    The  diamet 
above  is  always  greater,  the  extent  depending  upon  the  amount  fl 
expansion  of  the  rays  in  the  particular  specimen  examined.    ~" 
basal  plates  are  scarcely  a  line  in  height ;  the  length  of  the  uiid 
ded  portions  of  the  rays  in  the  large  individuals  is  about  throf  V 


The  right  anterior  ray  consists  of  three  joints,  the  first  equal  in 
length  to  the  other  two,  and  with  one  of  its  anglea  truncated  where 
it  is  in  contact  with  the  azygos  inter-radial.  The  left  anterior  ruy 
has  four  joints,  the  second  heing  the  longest,  and  having  one  of  its 
angles  truncated  to  support  the  inter-radial.  The  other  three  appear 
to  consist  each  of  four  equal  joints.  Tlie  upper  joint  of  each  ray 
is  pentagonal,  and  supports  two  secondary  rays,  which  continue 
single  to  their  extremities.  The  azygos  inter-radiul  is  ohlong,  liigher 
than  wide,  five-sided,  two  of  the  sides  meeting  to  form  an  obtusely- 
pointed  lower  extremity,  which  rests  wedge-like  between  the  trun- 
cated angles  of  the  first  joint  of  the  ray  upon  the  left,  and' the  second 
joint  of  the  ray  on  the  right ;  its  upper  side  is  horizontal  and  supports 
another  plate,  which  is  probably  the  base  of  a  proboscis.  The 
secondary  rays,  ten  in  number,  consist  each  of  a  series  of  oblong, 
quadrangular  joints,  usually  one  lino  in  length  and  two-thirds  of  a 
line  in  breadth. 

There  is  a  row  of  long  pinnulse  upon  each  of  the  inner  margins  of 
each  ray;  they  rise  upwards,  nearly  parallel  with  the  rays,  instead 
of  projecting  at  nearly  right  angles,  as  in  other  species.  The  column 
ifl  round  and  smooth  at  the  base  of  the  pelvis,  below  which  it  tapers 
and  becomes  very  slender  at  the  distance  of  one  or  two  inches,  then 
slightly  larger  and  composed  of  compressed  globular  joints,  the 
rounded  edges  of  which,  to  the  eye,  present  a  bead-like  appearance. 
The  longest  column  peen  with  the  head  attached  was  fifteen  inches; 
and,  as  it  was  broken  ofi"  below,  it  had  been  probably  several  inches 
longer.  The  diameter  is  usually  somewhat  less  than  a  line,  and  there 
are  about  seven  joints  of  equal  size  to  two  lines  in  length.  The 
smooth,  slender,  upper  portion  of  the  column,  near  the  base  of  the 
cup,  is  generally  half  a  line  or  a  little  more  in  diameter,  expanding 
to  twice  or  three  times  this  size  at  the  base. 

n.  nmpkx,  according  to  Professor  Hall,  has  the  column  at  the 
base  of  the  cup  pentagonal,  but  is  otherwise  closely  allied  to 
H.  Canadertns.  (See  description  of  H.  simiihx  in  the  Pala;outoIogy 
of  New  York,  volume  L,  page  2S0.) 

ElPLABlTlOH  or  FlOITUES.      Plati  IV, 
Figure  Gd.     A  specimen  trith  part  of  Ihe  column  alt&cbi<l. 
"      6b.     FortloQ  of  the  colnmD,  enlarged. 
"      Gc.     Anterior  aide  ofa  dilTerent  ipecimtn. 
"      Sd.     JL  gpecimea  wluch  hat  Ihe  piDDuln  pregerred. 

Locality  and  formation. — Trenton  limestone,  Ottawa  and  Montreal. 


CANADIAJT  FOfiSltS. 


Hetehocrincs  tenuis,  Billings. 

PUte  IV.     Figures  6a-66. 

(B.  Tima,  lUforl  GttJogital  Sumy  of  Ctnada,  18BC,  peg*  3TL]| 

Pftcriplion.  —  Much  smaller  tlitm  U.  timpUx;  annii,  long,  toj 
slender,  and  several  times  divided ;  colamn,  rery  obscurely  pentft- 
f;on&l,  composed  of  sub-globular  joints ;  proboscis,  extending  neafly 
to  the  tipices  of  the  arms  ;  length,  including  the  anus,  from  ten  to 
sixteen  lines;  without  the  anns,  from  one  and  a  half  to  two  txA 
a  half  lines ;  diameter  at  base  of  arms,  about  two  lines ;  of  coIimiB, 
ut  base  of  cup,  half  a  line. 

It  is  not  certain  that  this  species  should  be  referred  to  the  geava 
Scurocriiaa.  The  plates  of  all  the  specimens  in  the  collection  an 
90  closely  united  that  their  number  and  arrangement  caniwt  be 
mtislactorily  made  out.  The  weight  of  the  evidence  is  in  faror  of 
the  genus  under  which  I  have  placed  it.  The  species,  when  sevenl 
times  attentively  examined,  is  easily  distinguished  from  £L  nmjJet. 
lu  that  species  the  columo,  for  a  short  distance  below  the  cup,  ii 
smooth  and  slender,  and  it  enlarges  suddenly  from  a  few  lioea  below, 
until  it  forms  rather  a  broad  base  for  the  pehns  to  stand  upon.  Bat 
ii)  if-  tcnuit  the  column  continues  moniliform  to  the  base  of  tbe  cop 
and  without  enlarging,  but  on  the  contrary  is  rather  less  in  diameter 
at  the  point  of  contact  than  it  is  below.  Id  one  specimen  there  m 
forty  two  joints  in  the  first  nine  lines  from  the  pelvis,  and  aaow 
irregularities  in  the  size  can  be  seen.  They  are  thinner  near  thecttp 
and  gradually  become  thicker,  so  that  at  two  inebes  from  the  petf^ 
there  are  only  sixteen  In  half  an  inch.  The  arms,  although  i  ~ 
more  slender  than  those  of  H.  timpUx,  usually  Ue  fuldud  together,  d 
but  siigbtly  separated. 

ExpLisiniw  or  Fiocbm.    Flats  IV. 


Flf  ute  6a.    A  ip»cime 

A  Ikv  jolnU  at  ttw  oalnnm,  ealUfVit 


iMolinfOitd/ormatiom. 


ith  pftrt  of  the  coloBui. 
F  the  oalnnm,  ealUfVit. 

.^TreotOD  UmectODe,  Ottawa  and 
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Hetekockinus  in,£Qcali9,  Billings. 

Plate  IV.    Figure  7a. 

Dacriptton. — Cup,  pointed  at  the  base;  rays,  large,  rounded  ou 
the  back,  and  inequalty  divided.  In  the  Bpecimen  figured,  the  two 
first  primary  radial  plates  which  can  be  seen  are  long  and  nearly 
triangular,  their  lower  acute  angles  meeting  in  the  base  of  the  cup 
and  their  upper  straight  sides  supporting  free  rays  or  arms.  Only 
three  of  the  raya  are  visible  in  the  specimeu,  the  others  bf;ing 
imbedded  in  the  matrix.  One  of  these  (partly  shewn  at  the  left  side 
of  the  figure,)  appears  to  be  simple  or  undivided  throughout.  It  is 
Dearly  cylindrical,  and  consists  of  a  series  of  large,  transversely 
oblong  joints,  one  line  and  one  fourth  in  width  and  two  thirds  of  a 
line  in  height.  Its  lower  extremity  is  concealed,  and  I  have  not 
been  able  therefore  to  ascertain  whether  or  not  it  originates  in  the 
base  of  the  cup.  The  central  ray  (of  the  figure)  divides  above  the 
third  joint  into  two  equal  secondary  rays,  which  are  also  several 
times  subdivided.  In  these  subdivisions  of  the  secondary  rays, 
however,  the  branches  are  of  an  unequal  size,  one  of  them  in  each 
instance  being  about  one-fourth  the  thickneFiS  of  the  other.  The 
other  ray  (partly  exposed  in  the  specimen,)  is  undivided  from  the 
base  to  the  fifth  joint  inclusive,  above  which  it  is  buried  in  the  stone. 
The  surface  is  minutely  granular. 

I  have  placed  this  remarkable  species  in  Helerocrinui  provisionally, 
aa  it  most  resembles  species  of  that  genus.  When  its  structure 
shall  have  been  ascertained,  it  may  be  necessary  to  refer  it  to  some 
other  genus. 

Locaiity  and  formation. — ^Trenton  limestone,  Ottawa. 

HETEBOCnisrs  AiiTiCL'Losns,  BiUiogs. 
Plate  IV.     Figure  S. 

Pescrijitwa. — Of  this  species  we  have  only  a  single  ray,  which 
mach  resembles  one  of  the  rays  of  H.  vucquaJh,  but  is  neverf helecs 
decidedly  distinct.  The  secondary  rays  are  irregularly  jointed,  the 
plates  where  the  branches  are  given  off  being  broader  than  elsewhere. 
In  consequence  of  this  character  the  rays  have  a  peculiarly  knotty 
appearance.  It  is  probable  that  this  species  and  H.  imet/aalu  will, 
when  all  their  characters  are  known,  constitute  a  new  genus. 

Locality  and  formallon.-^T teuton  limestone,  Ottawa. 


CAIADLU  rOSSILS- 
Gautt  CLQCKTsnTTS,  Billings. 

(CuWCmO,  Bipert  GnUg^  Sawrtj  »/  Cmmad^  \tU,  pag«  2I«.> 


Figure  IT.     Diagram  of  the  8' 


■e  of  Ibe  oup  in  the  genus  CMocnniu. 


Generic  characters. — Cup,  large,  conical  or  pyriform  ;  basal  plates, 
five;  rays,  five,  alternating  with  the  basal  plates;  the  third  plate  of 
each  ray  ia  pentagonal  and  bears  two  secondary  rays,  which  are 
several  times  divided  above-  Between  two  of  the  rays  a  single 
vertical  series  of  azygos  inter-radial  plates  extends  from  the  base  to 
the  margin  of  the  cup.  The  azygos  plates  and  rays  arc  all  firmly 
anchylosed  together  by  their  lateral  margins  up  to  the  height  of  the 
fifth  or  sixth  sub-division.    The  column  is  pentagonal  or  nearly  rounii. 

This  genus  has  the  structure  of  a  Fentacr'mui.  with  numerouslv 
divided  arms  all  soldered  together  in  the  walla  of  the  cup. 


CANADIAN  POSSILB. 


Cleiocbinus  BEGIDS. 


Plate  V.    Figures  la-Ig. 


179,  Rtport  Geological  Sanet/  of  Canada,  ISfiS,  p&g«  ITT.) 

Deicripiion. — Cup,  elongate,  coaical,  gradually  espanding  from 
the  base  until  near  the  topt  where  it  is  slightly  contracted.  The 
margin  supports  about  forty  long,  very  slender,  tentaculated,  free 
rays.  At  first  sight  there  appear  to  be  ten  small  basal  plates,  but 
upon  examination  five  of  these  are  found  to  be  the  first  plates  of  the 
five  rays  which  reat  immediately  upon  the  upper  joint  of  the  column: 
the  other  five  are  the  true  basal  plates.  Four  of  these  latter  are 
pentagonal,  and  the  fifth,  which  supports  the  series  of  iiiter-radialu, 
is  nearly  square ;  height  of  each  basal  plate,  one  line ;  breadth,  the 
same ;  the  small  radiul  plates  which  rest  on  the  column  between 
the  baaal  plates  are  a  little  broader  than  these  latter,  but  not  so 
high;  the  column  is  pentagonal,  and  the  basal  plates  are  placed 
upon  the  angles  of  the  upper  joint,  while  the  bases  of  the  rays  are 
situated  upon  the  straight  edges  :  there  are  about  two  joints  of 
the  column  to  one  line,  and  they  are  alternately  thicker  and  thinner ; 
the  column  near  the  lower  extremity  becomes  round  and  suddenly 
expands  into  a  broad  base  of  attachment. 

The  surface  of  the  cup  is  nearly  smooth,  slightly  marked  by 
obscure,  vertical,  rounded  ridges  along  the  centres  of  the  rays  and 
of  their  sub-divisions. 

Length  of  cup,  one  inch  and  three-fourths;  breadth  near  the 
margin,  about  one  inch ;  diameter  of  column,  from  two  to  four  lines. 
Nearly  all  the  large  pentagonal  columns  in  the  Trenton  limeetouc 
at  the  City  of  Ottawa  belong  to  this  species. 

EiPLuiTioir  or  Fiqvebb.  '  Pi-at*  T. 

Figare  la.     A  nearly  perfect  cup  of  thi>  speciea. 

"      lb.     The  baae,  sbcwiiig  the  small  baaal  plates,  with  the  qaadrtjigul&f  Gist 

primar;  riuiialB  between  them. 
"      If,  Id,  It,  and  1/.     Fragmcols  of  the  columo. 
"      Ig'.     The  bus  of  the  column. 

Locality  and/vnnatian. — Trenton  limestone,  City  of  Ottawa. 
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CLEIOCSIXC9  OBAKDis,  Billings. 
Plate  V.    Figures  2a-2c. 

Dt»crxjitiMt. — The  coloma  of  this  species  is  large,  obscurely  p«i- 
tagooal,  and  composed  of  thio  joints,  every  alternate  one  of  which 
is  about  one  fourtb  of  a  Une  wider  tbao  the  one  on  each  side  of  it 
In  consec^aeoce  of  this  loequalitT  id  the  size  of  the  joints  the  column 
is  closely  anmilated  with  slightly  projecting  rings,  from  sis  to  eigJil 
in  three  [tnc«.  When  perfect  it  is  rounded-pentagonal,  but  when 
crushed  it  dividifs  into  five  lontntudinal  lobes,  us  represented  in 
figure  24.  Each  joint  appears  to  be  composed  of  five  pieces,  asd 
the  articulating  surfaces  are  striated  with  numerous  fine,  curved, 
radiating  ridges.  The  radix  or  base  of  attachment  of  the  colDmn 
consists  of  s  number  of  large  roots,  which  appear  to  be  composed  of 
small  polygonal  plates.  The  alimentaiy  canal  is  very  large  and 
nearly  circular. 

These  columns  have  so  nearly  the  structure  of  those  of  C.  r^it, 
that  I  have  no  doubt  they  belong  to  a  species  of  that  genus. 

Esri*x*Tiox  or  Fiorau.    Plati  T. 

FigDre  2a.     Portions  of  two  indiridualB  of  this  species,  wbicb  appear  to  biT* 
grown  upon  ibe  saoie  spot. 
'■       2b.     Fragment  of  a  culuniD,  cruahpil. 
"      2c,     TranaTerse  section,  aliening  ibe  large  alimentarj  canal. 

LoctiUt'j  and/i'itnalion. — Trenton  limestone,  Ottawa. 


Ci.EIOCRI.NfS  UAGSIFICUS,  Billings. 

Plate  V.     Figure  3. 

Descripii'iH.  —  In  this  species  the  column  is  nearly  round  and 
composed  of  thin  joints,  of  which  thfire  are  from  si.\  to  eight  in  two 
lilies.  The  alimentary  canal  is  pentagonal,  and  six  lines  in  diameter 
where  the  column  is  nine  lines.  Tiie  cup  has  never  been  seen,  but 
tlie  size  and  form  of  the  fragments  of  the  stalk  are  suiftcient  to 
diatinguisli  this  species  from  any  other  in  the  Trenton  limestone. 
It  appears  to  belong  to  the  genus  CleiocrtHus.  Diameter  of  column, 
from  nine  lines  to  one  inch. 
Loculitij  and  formation. — Trenton  limestone,  City  of  Ottawa. 
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Gmia  GLYPTOCRIN08,  Hall. 

(OLTrTQCBiNcs,  Hill,  Palaoiitology  of  Xctc  Vorl:,  rolame  i.,  poge  2S0.) 


Ksdlkl  pUtei,  3X5. 


A/jgoa  iuter-radiala,  1 


Figars  18.     Diagram  of  tbe  ai 


E  cup  !□  llie  genua  Glyptocrinui. 


Generic  characters. — Cup,  pyriform,  globular  or  oval,  in  some  spe- 
cies very  large;  arms,  long,  densely  fringed  with  piniiul<e;  base, 
composed  of  five  plates,  which  are  eitber  peutagonal  or  he.\agoiiul; 
regular  iiiter-radials,  usually  six ;  azygos  inter- radials,  seven  or  more  ; 
column,  round  or  sub-pentagonal,  strongly  aiiuulated  or  moniliform 
in  all  the  species  known. 

The  plates  of  the  species  of  this  genus  are  flat,  thin,  and  either 
smooth  or  ornaraented  with  radiating  ridges,  strisB  or  raised  margins  ; 
the  large  joints  of  the  columns  are  often  nodulose.  In  the  Black 
River  and  Trenton  limestones  in  Canada,  the  remains  of  several 
ipecicB  are  exceedingly  abundant,  but  usually  reduced  to  mere  frag- 
atentsof  the  plates  and  column.  At  the  city  of  Ottawa,  where  these 
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rocks  are  exposed  on  a  large  scale,  three  of  the  species  hereinafter 
described,  G.  priseas,  G.  ranmlosui,  and  G.  margiitatvt,  appear  to  Im 
more  common  tlian  at  any  other  locality  yet  examined.  The  hea^ 
are  Trequently  found  tiiere  iu  a  fragmeotary  state,  but  good  epect- 
mens  are  rare.  G.  prucus  \s  the  only  head  collected  in  the  Bladi 
River  limestone,  but  it  also  occurs  in  the  Trenton.  I  have  met  with 
G.  Iticunoius  near  the  top  of  the  Trenton  limestone  only.  G.  omatu 
is  found  about  the  middle  of  the  deposit,  rather  coninion,  and  in 
fewer  numbers  upwards  to  the  Utica  slate.  There  is  a  sixth  8 
which  also  occurs  at  Ottawa,  but  is  only  known  by  its  very  chsn 
teristic  sub-pentagonal  column. 


GLTPTonitiNDS  PRiscus,  BilUngs. 
Plate  Vn.     Figures  la-l/ 

(G.  psiBCCi,  Report  Gtolagirai  Survey  of  Canada,  1856,  pftg«  ' 

Description. — The  cup  of  thb  species  is  pretty  reg\ilarly  on^l 
covered  with  smooth  plates  and  surmounted  by  ten  long  undividen 
fingers  or  free  rays,  which  are  densely  fringed  with  two  rows  of 
pinnule.  A  strong  rounded  carina,  or  ridge,  runs  up  each  of  the 
primary  rays,  and,  dividing  into  two  upon  the  centre  of  the  (hiri 
plate,  sends  a  branch  up  each  of  the  secondary  rays  to  the  baee  of 
the  fingers ;  the  carma;  are  also  divided  upon  each  of  the  ba«al  plates, 
and  coalesce  into  one  on  the  centres  of  the  first  primary  radial  nlatfe; 
in  the  azygos  inter-radius  a  sixth  ridge  ascends  to  the  top  of  the 
cup,  dividing  the  space  into  two  parts  about  equal ;  it  bifuruKe 
below  on  the  centre  of  the  large  azygos,  one  branch  proceeding  to 
the  centre  of  each  of  the  two  contiguous  first  primary  radial  phua 
The  basal  plates  are  of  a  moderate  size,  but  the  first  radials  are  huB 
broad,  and  in  contact  with  each  other  by  their  upright  lol 
margins.  The  joints  of  the  free  rays  are  thin  and  very  closely  • 
The  rays  are  also  rather  broadly  rounded  on  the  back.  As  to  I 
column,  the  only  perfi'ct  head  in  the  collection  has  but  a  single  Joiol 
attached  to  its  base,  but  the  columns  found  associated  with  it  and 
also  those  which  have  been  observed  in  the  Trenton  limestone  at 
Ottawa,  along  with  the  fragments  of  the  heads  of  individuals  ofthivl 
species,  are  round,  with  the  large  joiuts  rather  thick  and  rati 
nodulose.  I  think  tliis  species  grew  to  a  very  large  eixs;  but  t 
rvideuce  is  not  suHicicnt  to  connect  positively  the  small  spoeiinel 
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examined  with  the  large  ten-fingered  fragmentB  found  in  the  Trenton 
limestone. 

GiFLAN4noii  or  FiBijsKs.     PlatiTII. 

Fignn  la.    View  of  Ibe  posterior  side  of  G.  priieui. 
"        lb.    Anterior  side  of  the  aame  epecimen. 
"       If.,  Id,,  le.,  ]/.     CoiumDs  fouod  s^ociated  with  la. 

Locality  and  formation. — One  small  perfect  head  collected  at  the 
npper  mouth  of  the  cave  at  the  fourth  chute  of  the  BonnecbSre,  in 
the  County  of  Keafrew,  in  the  Black  River  limestone.  Fragments 
of  the  heads  and  columns  apparently  referable  to  this  species  are 
common  in  the  Trenton  limestone  at  Ottawa. 


Gltptocbinob  raul'losus,  Billings. 

(Q.  RAiniLoaDB,  Report  Gtalogical  Survey  of  Canada,  1850,  page  269.) 

Descriptiim, — The  cup  of  this  species  very  much  resembles  that  of 
O.  priscus.  It  is  covered  with  smooth  plates,  and  the  primary  and 
secondary  rays  are  strongly  keeled,  but  the  base  is  broader,  the  baaal 
plates  smaller  in  proportion  to  the  size  of  the  body,  and  there  ore 
twenty  free  arms  spriuging  from  the  margin  instead  of  ten,  as  in  Cr. 
■pntcus.  The  arras  also  are  several  times  bifurcated  at  various  dis- 
tances from  the  top  of  the  cup,  while  those  of  the  former  species 
remain  single  to  their  extremities ;  the  pinnulfe  are  in  two  rows,  and 
from  one-fourth  to  three-fourths  of  on  inch  in  length  ;  the  ossicula  of 
the  arms  are  very  thin,  and  interlock  with  each  other  so  deeply  that 
each  seems  to  extend  completely  across,  gi^-ing  the  appearance  of 
but  a  single  series  of  joints  where  in  fact  there  are  two.  Near  ihe 
base  of  the  arms  there  are  two  joints  in  about  one  line,  hut  higher 
up  there  are  from  four  to  eight  in  the  same  length.  The  arms  are 
regularly  rounded  on  the  back,  and  comparatively  slender,  being 
scarcely  more  than  one  line  in  diameter  at  the  base  of  the  largest 
specimens.  In  the  specimens  examined  four  of  the  plates  of  each  of 
the  secondary  rays  are  included  in  the  general  test  of  the  body.  The 
column  is  round,  and  at  the  base  of  the  cup  the  large  projecting 
joints  are  thin,  sharp-edged,  and  crowded  close  together  ;  they  gra- 
dually become  farther  apart  as  the  distance  from  the  base  of  the  cup 
increases,  until  at  length  they  are  from  one  to  three  lines  removed 
from  each  other.  Between  these  large  joints  the  column  is  composed 
of  very  thin  plates  with  crennlatcd  margins,  the  projecting  teeth  of 
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vae  plttte  fitting  into  the  correeponding  notches  of  tUow  iu  contaet" 
with  it  above  attd  below.    The  edges  of  the  large  joints  arc  aodolos^, 
and  the  column  is  much  larger  at  the  baae  of  the  cup  than  at  its 
lower  extremity.     One  Bpecimen  tapers  Irom  one-fourth  of  an  iucfea 
to  one-eighth  in  a  length  of  fifteen  inches. 

The  form  of  the  alimentary  canal  appears  to  vwry  in  diS*erent  psr 
of  the  same  column,  being  usually  more  or  leea  star-8hai>ed,  \ 
aoDititiweg  circular.  The  separate  large  joints  are  generally  teen  3 
the  shape  of  Battened  rings,  with  the  outside  margin  thick  i 
roanded,  but  thinned  down  to  a  eharp  edge  around  the  perforatii 
of  the  centre. 

The  columns  of  this  species  very  much  resemble  those  of  StAia 
CTMiu  nodosus  (Hall,  Paljeontology  of  New  York,  vol.  i.,  pi,  10),  i 
.  were  alwaj'9  so  called  in  Canada,  until  a  number  of  specimens  v 
found  with  the  heads  attached.  The  figures  and  dcscriptioa  of  tl 
^teoiea  however  given  hy  Professor  Hall,  show  that  it  had  four  pUl 
in  the  primary  rajra,  and  must  be  therefore  not  only  specifically  b 
geaerically  distinct  &om  G.  ramdosKs.  I  think  that  a  large  prop! 
tion  of  those  great  columns  so  common  in  the  Trenton  liniectone  a 
the  Ottawa  should  he  referred  to  this  species  and  to  O. 
Speuimens  four  or  Sve  liset  in  length  are  sometimes  seen  in  I 
quarries,  and  some  of  the  crushed  heads,  including  (be  anofl,  i 
seven  inches  in  length. 

A  htglUy  interesting  specimen  in  the  cabinet  of  Dr.  Von  CortU 
of  the  ciiy  of  Ottawa,  consists  of  the  inside  of  a  cup  two  iodi 
and  a  half  in  length  and  one  inch  and  seven-eighths  in  diauet 
tt  the  base  of  the  free  amis.    It  had  been  completely  embodiM' 1 
in  tho  stone,  but  by  some  means  the  body  has  been  extnctwl, 
iviug  all  tho  plates  lining  the  canity  in  their  natural  posttiMk. 
Ii  of  the  plates  baa  a  small  tubercle  iu  its  centre,  on  the  inside. 
9  imjirv«uon  of  a  fragment  of  the  column  one  inch  and  a  half  il 
I  fi:om  the  base  of  the  cup  downwards  still  remaina.     ~ 
I  iktracten  of  the  column  are  precisely  those  of  many  of  th«  I 
LfOM  uaoatly  aeeu  without  the  heads  attaclivd.    If  Uierefore  any  I 
0  largo  colunina  belong  to  this  species,  then  in  thoir  advi 

t*  must  hare  loot  iheir  nodulose  character,  because  they  ^ 
Hjtli  i«*i«»d  of  nodoae,  as  is  the  case  with  the  smaller  s 
Tin  Uie  collccUoH  of  the  Sur%ey  wlucb  have  th<!  hi-*d»  atuclwd. 
|upeftra  to  nio  that  in  all  the  spedtw  of  Glyptocrinus  the  colnmot 

•  on>aiu«otvd  until  past  the  middle  age,  — '  ''■-'  "''• '-  •'~ 

plaio. 


t  afterwards  |I 
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EiFLiMATioR  or  FlOCBia.     PUTIS  Til.  UD  VIII. 

Plate  T,  BgnTc  So.    A  cop  of  medium  size. 

"     2b.    PorlioD  of  tbe  column  near  tbe  base  of  the  cup. 
"     2c-y.     These  figures  represent  different  parts  of  a  very  long  column. 
PUW  8,  figure  la.     A  crusted  Bfieclmen,  irith  purt  of  tbo  column  atUched, 
"     16.     The  colnmn  of  la,  enlarged. 
"     le.  Id.     Columns  foond  along  wltli  la. 

Localilt/  and  formalion. — Trenton  limeatone,  City  of  Ottawa,  Island 
of  St.  Joseph,  in  Lake  Huron. 


Gltptocrinus  mabginatus,  Billings. 
Plate  IX.    Figure  la. 

(G.  KAHQiHATCs,  RfpoTl  Gtologitnl  SarBty  of  Canada,  1656,  page  260.) 

Descriptirm. — The  plates  of  this  fine  species  are  all  margined  by  a 
■trong  elevated  border,  the  effect  of  which  is  to  give  to  the  surface 
a  beautifully  reticulated  appearance.  The  only  specimen  in  the 
collection  is  crushed,  but  thon  the  size  of  the  plates  near  the  bottom 
■hows  that  it  had  a  broad,  rounded  base,  and  that  its  general  form 
waa  sub-globular.  The  azygos  inter-radial  space  contains  ten  plated 
below  the  level  of  the  base  of  the  secondary  rays  ;  the  rays  ara  all 
carinated,  and  there  is  also  an  upright  row  of  small  plates  (in  the 
centre  of  the  azygoa  inter-radial  space)  which  exhibits  a  faint  keel. 
There  are  four  or  five  of  the  secondary  radial  plates  included  in  the 
cup.  A  piece  of  the  column  two  inches  and  a  half  in  length  remains 
attached,  and  shows  that  the  large  joints  at  the  base  of  the  cup  of 
this  species  were  much  thicker,  and  consequently  not  so  sharp-edged 
as  those  occupying  a  similar  position  in  the  other  species. 

The  length  of  this  cup  from  the  base  to  tbe  free  arms  is  one  inch 
and  a  half,  and  the  breadth  about  the  same.  The  column  is  four 
lines  in  diameter,  and  in  the  length  of  two  inches  and  a  half  there 
are  twentj--one  large  Joints  with  the  same  number  of  others  a  Httle 
smaller,  each  situated  half  way  between  two  of  the  largest.  The 
arms  are  not  preserved  in  tbe  specimen. 

This  species  also  grew  to  a  large  size,  and  was  closely  related  to 
both  G.jTiKua  and  G.  ramidoata. 

ExpkJiiiiTtoii  or  FiocBBB.    Pliti  is. 
Plgnrc  la.    Tiew  of  the  only  tpeclmea  coUecled. 

Locality  andjbnnation. — Trenton  limestone.  City  of  Ottawa. 


•i  CASADUN  yOSSILS.  ] 

GLTFTOCBiyus  OKNATCS,  Billings. 
PUtelX.    Figure  So. 

<a  omnw,  Mtptrt  CWhgfcal  Smrtf  »/  Cnada,  1SS6,  pBge  160.) 

Dtscriptitm. — ^In  the  specimens  of  this  species  that  bare  iMen 
collected  the  cop  Is  broad-or&l,  th«  base  well  rounded,  but  D&nvnt? 
than  the  upper  estremitv;  the  rays  (as  ia  the  other  species)  are 
keeled,  and  there  are  ten  long,  stender,  uodtrided  free  armg,  as  ia 
Q.priseta.  Each  of  the  plates  is  onuuuented  with  five  or  six  sharp 
niges,  which  radiate  from  the  ccntret  tbu§  coTeriug  the  body  with 
Bsntennw  stars  with  triangular  iutetspaces.  The  coIum»  ta  rouod, 
Ukd  the  larjce  joints  are  thin,  sharp-edged,  aud  distant  from  each 
other  half  a  line  at  and  near  the  base  of  the  cup  io  a  specimea  of 
the  ordinary  eiie. 

Length  of  the  cap  in  several  spedroens,  a  little  moro  than  hilT 
an  inch ;  diamrter  at  the  baae  of  the  free  rays,  about  the  some ; 
diameter  of  eolomB  at  the  base  of  the  cup,  about  one  line. 

Th»  suifiwa  oraameot  of  this  species  is  veiy  like  that  of  G. 
itemJMitjiht  (Hall)  of  the  Hndson  Rirer  group ;  bat  there  ia  a  nxj 
decidtxi  vliffrvnce  in  the  f.'m-i  cif  the  columns  of  the  t«-o,  Tho» 
tlirimvi  by  l>v'>lVss-.T  lU'l  have  the  largo  joicls  very  thick  and 
i\nuKii\l,  wl-.-.io  in  (i.  i"--,::\,<  ihoy  are  escoedingly  thin  and  sharp- 
»sli:r\t :  #vinio  of  onr  s{h\".::".c:;S  are  very  like  the  figure  of  G.  basaiu 
|Mct.\>vV  iiven  on  pasrc  l?0  of  Sir  KoJerick  Murchisoa's  Siliiris, 
1st  Action.  In  S<\ii:w:i-k  arid  >[oCoy's  British  Palaeozoic  Rocks, 
([1.  .^T*  lu'wover.  tiia:  siHoits  ;s  .?csoriboJ  by  Prof.  McCoy  as  having 
(he  iH'lvic  p'.atc  inunoiJiato'.y  below  the  large  inter-radial  space, 
hi'\aj^>iial.  .snd  siipponirg  ii[»on  its  upper  truncated  margin  llie 
l,irj;o  u;t or-nivii.i!.  In  our  sjHvit-s  all  the  pelvic  plates  are  ycrs 
small  siui  jv!i[ap.':;sl.  To  boTh  the  English  and  New  York  species 
ours  is  cviilcrliv  o'l^s^'ly  a",".i(\!, 

Kir-.ii»T:,->  <f  Y-.iTiSi.     FuTt  IS. 
r.\^i,i:i   .:%.i   \"r*.::L'%. — Upivr  ha'f  of  the  Trenton  limestone, 

CUV  of  V*lt«\V4, 
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GLTPTOCBINUS  LACDBOSne. 

Plate  Vin.    Figures  3a-3e. 

(Q.  lilcmrOBua,  Riport  Gtological  Surrry  of  Canada,  1856,  pftge  201 ,) 

Deicription. — This  species  is  cliaraoterized  by  its  very  large  basal 
plates,  one  of  which,  that  beneath  the  azygos  inter-radial  space,  is 
hexagonal,  and  supports  upon  its  upper  truncated  edge  the  first 
azygoB  iiiter-radial.  The  surface  of  the  body  is  completely  covered 
with  small  rugose  pits  and  wrinkles ;  the  rays  become  free  at  the 
second  or  third  secondary  radial  plate;  they  divide  immediately  after 
becoming  free,  at  least  once,  perhaps  again  above,  but  the  specimens 
do  not  shew  them  perfectly  above  the  first  sub-division.  The  body 
is  sub-globular,  about  three-quarters  of  an  inch  in  length,  and  the 
same  in  breadth. 

The  column  is  round,  and  when  once  carefully  examined  is  easily 
distinguished  from  that  of  any  other  species  occurring  in  the  Trenton 
limestones.  The  large  joints  are  proportionally  very  broad  and 
projecting,  while  the  constrictions  between  them  are  wide  and  deep. 
At  the  distance  of  from  six  to  ten  inches  from  the  base  of  the  cup 
the  large  joints  disappear  altogether,  and  the  column  becomes 
smooth,  like  that  of  the  genus  Ithodocrinus.  In  one  specimen,  at 
the  distance  of  three  inches  from  the  base  of  the  cup,  the  large 
joints  are  nearly  one  line  in  thickness  at  their  edges,  and  are  two 
lines  distant  from  each  other  ;  they  are  also  two  and  a  half  lines  in 
diameter;  the  constricted  portion  of  the  column, between  them  Is 
scarcely  one  line. 

EiPLurkTioH  or  Ftaoau.    Vt.ktt  VIII. 
Pi(pirD'3a.     A  apecimeo  iiith  part  of  the  column  etlUched. 
"      2b.    Fragment  of  s  dilTereiit  Bpeclmoa. 
"      3e,  3d,  3i.     Columna  of  tbia  apedea. 

Localiiy  and  formation. — Upper  half  of  the  Trenton   limestone, 
City  of  Ottawa. 

ReODOCEINUS  PTRIFOKMIS,  Billings. 

Plate  VI.     Figures  la-Id. 

<TBTi»HOomK08[RHODOCWHDa]p»MFOBma,  fiijwrf  Ged.Svrvey  of  Canada,  IBBB.p.Ses.) 

Docriptum. — Cup,  conical  or  pyriform,  the  adult  specimens  about 
two  inches  in   leugth   and   one  inch  and  a  half  in  their  greatest 
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',  which  is  near  the  base  of  the  free  rayg.     The  baaa) 
are  peDtagon&l,  with  aa  obscurely-rouoded  ridge  acroffi  their 

lab-radials,  hexasonal,  each  gapponing  upon  its  truDcated 
margin  a  large  inter-radial.  The  fir«  primary  radial  oa  each 
the  azygos  inier-ra^al  epace  is  hexagonal,  the  other  three  are  penta- 
gonal ;  the  second  plates  in  the  rays  are  hexagonal,  aud  the  tkiid 
heptagonal ;  each  of  the  latter  eupporting  opon  its  upper  sloping 
edges  the  bases  of  two  secondary  rays,  which  become  free  at  the 
third  or  fourth  plate,  thoa  furnishing  ten  amis,  which  divide  at  not 
quite  one-fourth  of  an  inch  from  their  base,  and  again  at  Imlf  an  inch; 
the  full  growu  arms  are  again  subdivided,  some  of  them  once,  otlicre 
twice.  The  arms  are  comparatively  short,  not  exceeding  two  inches 
in  length  in  a  specimen  whose  cup  measures  one  inch  and  a  half  in 
length.  The  ossicula  which  constitute  the  double  series  of  joints  of 
the  free  rays  or  arms,  are  obtusely  cuneiform,  the  two  rows  iDttt^ 
locking  with  each  other  so  slightly  that  the  points  of  ttic  joti 
extend  but  a  short  distance  across  the  centre  of  the  back  of 
arm  ;  there  are  two  ossicula  to  one  line  in  length  in  that  portion 
the  arm  at  the  base  which  is  situated  next  the  cup,  a^id  below  tlie 
first  sub-division ;  the  arm  here  is  scarcely  one  line  iu  liiicknett. 
All  the  plates  are  smooth  or  slightly  granalated  on  their  surface 
some  of  the  specimens  there  is  a  trace  of  an  obscurely-ele 
margin  round  the  plates,  and  there  is  also  a  brondly-rounded 
not  very  prominent,  upon  each  of  the  primary  and  secoudarv 

The  column  is  round,  slender,  annulatcd,  with  thin  bui  roi 
edged  projecting  joints,  for  several  inches  below  the  bottom  of 
cup  ;  it  then  becomes  smooth,  and  continues  of  an  uniform  size 
the  base  of  attachment,  which  consists  of  a  number  of  root-li 
branches.  The  annulated  portion  of  the  column  is  usually  founi 
little  curved,  but  the  smooth,  cylindrical  portion  is  always  etniij 
and  in  this  part  there  are  about  ten  joints  to  two  lines  of  the  Ivnj 
near  the  cup  there  are  three  or  four  anuulations  to  two  lines, 
diameter  of  ttie  column  is  from  one  and  a  half  to  two  lines 
a  half,  and  the  length  varies  greatly ;  one  specimen,  a  very  pes 
impression  of  the  head,  column  and  root,  all  in  their  natural  coo 
tion,  measured  but  seventeen  inches  in  length  ;  a  fragment  of 
smooth  portion  of  a  column  still  lying  in  the  rock  measuns  tfai 
seven  inches  and  a  half.  At  Ottawa,  in  the  upper  part  of 
Trenton  limestone,  there  are  fragments  of  smooth,  round  columi 
four  or  live  lines  in  diameter,  which  appear  to  be  a  large  variety 
this  species. 
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EjcPLASiTiOM  or  FiacKM.    Plati  VI. 
ngttn  la.    A  tpwImeD  irlth  part  of  the  calmaa  attacbed. 
■■      lb,  It.     Crusbed  (pocinienB. 
"      l(t.    The  radii  of  Uiie  epeciff. 

Locality  and  formation. — Trenton  HmeBtoDe,  City  of  Ottawa,  plen- 
tiful ;  also  in  the  upper  part  of  the  same  formation,  around  the  base 
of  the  mountain  at  Montreal,  where  the  columns  are  rather  common. 


KnoDocBih-us  uiCKOBASALis,  Billings. 
Plate  VI.    Figure  2. 

mcRODABiLiB,  R«p.  Gtol.  SuTTty  o/  Canada,  1856,  p.  384.) 


(Trtsasockiitcb  [Ri 

Veicnpcion. — The  specimens  for  which  the  above  specific  name  is 
proposed  are  about  five-eigbths  of  an  inch  in  height,  and  the  same 
or  8  little  more  in  breadth  at  the  top.  They  are  cup-shaped,  and 
aniformly  expanding  from  the  narrow  base  upwards.  The  basal 
plates  are  so  small  that  they  can  only  be  well  seen  when  the  cohimn 
ia  removed.  The  rays  are  keeh^d,  and  all  the  plates  of  the  body 
exhibit  obscure,  radiating  ridges,  eoiuewhat  slmilur  to  those  of 
Gli/plocrinut  omalui,  but  not  so  prominent.  The  column  ia  round, 
annulatcd  in  its  upper  and  smooth  in  its  lower  part.  I  have  not 
seen  either  the  root  or  the  arms. 

This  species  is  closely  allied  to  R.  pyrifirmis,  but  differs  in  its 
much  smaller  size,  in  the  comparative  minuteness  of  the  pelvic 
plates,  and  also  in  the  character  of  the  surface.  ILpyriformii  is  a 
large,  smooth  species,  but  this  one  has  a  surface  omamented  with 
store,  only  well  seen  however  on  good  specimens. 

Localihj  ami  formation. — Trenton  limestone.  City  of  Ottawa. 


Genu*  Keteocrinus,  Billings. 

Generic  character). — This  remarkable  genus  has  no  perfectly  formed 
plates.  The  cup  consists  of  a  reticulated  skeleton,  composed  of 
rudimentary  plates,  each  consisting  of  a  central  nucleus,  from  which 
radiate  from  three  to  live  sfout  processes.  Of  such  plates  there  are 
five  ill  the  basal  series,  five  in  the  sub-radial,  and  five  in  the  radial 
series.  On  the  azygos  side  the  sub-radial  baa  five  processes;  the 
others  have  four  each. 


OAWADUir  FoeetLS. 


Tlia  principal  difierence  between  thU  genus  and  such  genera  at 
DmJroerimia,  Powcrmus,  Palatcrinta,  and  Cyathocrinut,  conmstl  in 
the  tDMinpleteiiess  ot  rudimentary  character  of  ita  plates.  The 
wraagemeQt  of  the  part«  of  the  skeleton  is  the  same. 


BeteochdiTjs  stellaris,  Billings. 

Plate  IX.     Figures  ia-ie. 

DacripiioH. — The  cup  of  this  epecics  appears  to  be  about  five 
lines  in  height  aad  six  lines  in  width.  The  projecting  processeaof 
the  plates,  and  also  the  joints  of  the  arms  to  first  bifurcalioo.  are 
rounded  on  the  outside,  and  half  a  line  in  thickness.  The  first  joist 
of  the  right  anterior  ray  (which  is  the  first  primary  ra(3iat,)  has  three 
processes,  the  upper  one  of  which  supports  an  arm,  while  the  two 
lower  rest,  one  of  them  on  one  of  the  upper  processes  of  the  azygffi 
Bub-radial  and  the  other  upon  a  proce^  of  the  right  anterior  sab- 
radial.  It  is  probable  that  the  other  rays  are  constructed  aod 
situated  in  nearly  the  same  manner.  The  azygos  sub-radial  has  fire 
processes,  three  above  and  t-^o  below.  The  central  of  the  three 
up]M!r  processes  supports  an  upright  series  of  joints  (as  represecfed 
in  figure  ia,  plate  9),  If  this  series  of  joints  constitute  a  true  arm, 
then  there  must  be  six  arms  in  this  species.  The  right  ami  diiides 
above  the  fourth  joint;  I  have  not  seen  the  other  arms  distinctly. 
The  spaces  between  the  anus  are  occupied  by  numerous  small 
stellate  plates,  which  may  have  belonged  either  to  an  integument 
connecting  the  arms,  or  to  the  covering  of  the  abdomen.  The 
column  is  round,  and  composed  of  ver)'  thin  plates  near  the  base  of 
the  cup.  At  the  distance  of  about  one  inch  and  a  half  below  the 
base  of  the  cup  the  joints  ulternute  in  thickness. 

None  of  the  specimens  collected  are  perfect,  and  the  characters  of 
the  species  therefore  have  not  been  fully  ascertained. 


Figure  4a.     View  of  the  anlrrior  aicJe  of  a  sprcimca. 

"       ib.     A  specimen  retaiding  a  piece  of  tlic  column ;    ie,  several  of  Ibe  joinls 
enlarged.    They  apiicnr  to  be  neatlj  equa!  in  size,  and  sharp-edgtd 
at  Ibe  base  of  the  cup. 
"      id,  if.     Fragments  of  this  species. 
[Id  4fl  and  it  the  small  stellate  plates  between  the  arms  are  represented.) 

Local  it  J/  and  formation. — Trenton  limestone,  City  of  Ottawa. 
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Reteocrincs?  fiubbutus,  BillingB. 
Plate  IX.    Figures  3o-3c. 

DeacrijHton, — Lengtli  of  the  only  Bpecimen  discovered,  inclndiDg 
the  arms,  about  fifteen  lines;  basal  plates,  minute;  sub-radiala,  one 
line  ill  height;  arms,  several  times  divided  and  furnished  with  pin- 
nolse.  At  the  apex  of  each  of  the  basal  plates  there  is  an  aperture 
half  a  line  iu  width,  and  another  of  the  same  siste  at  the  lower  angle 
of  each  first  primary  radial.  The  primary  rays,  so  far  aa  they  have 
been  observed,  constat  each  of  three  plates,  the  first  heptagonal,  the 
second  hexagonal,  and  the  third  pentagonal, — the  spaces  between 
them  filled  with  very  small  plates.  A  single  joint  of  the  column 
remains  attached  to  the  base  of  the  cup.  It  is  pentagonal,  with 
slightly  concave  faces  and  rather  sharp  angles. 

The  specimen  is  very  imperfect,  and  it  is  with  much  doubt  that  I 
refer  it  to  the  genus  Itcieocrinus. 

EXPLABltlOK  or  FlQUBBS.     Platb  IX. 

Pipire  3a.     The  only  gpocimBn  digcoToted. 

"      36.     Tbe  buc,  enlarged ;   the  nn^haded  pentagonal  apiice  sliewl  tbo  fotm  of 

the  apper  joint  or  liie  colmiin. 
"      3c.     One  of  the  arma,  with  lome  of  the  pinnulio  attached,  enlarged. 

iMxiiity  and  formaliim. — Hudson  River  group,  Charleton  Point, 
AnticOBti. 


Syringocrinus  paradoxicds,  Billings. 

Plate  X.     Figure  14. 

Detcriptifm. — Of  this  crinoid  no  perfect  specimens  have  been 
collected.  The  fragment  figured  exhibits  in  the  side  exposed  two 
series  of  polygonal  plates,  so  arranged  that  they  appear  to  constitute 
part  of  a  tube,  one  half  of  which  (probably  composed  of  two  other 
series  of  plates,)  is  buried  in  the  stone.  At  one  extremity  (the  lower 
end  in  the  figure,)  tills  tube  is  one  line  and  and  a  half  iu  diameter  ; 
but  as  it  appears  to  be  flattened  by  pressure,  its  thickness  did  not 
probably  much  exceed  one  line  when  not  distorted.  At  the  other 
end  it  seems  to  be  somewhat  larger,  but  this  may  be  owing  to  tbe 
separation  of  the  plat«s.    At  this  extremity  also  there  appears  to  be 
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attached  to  the  main  body  of  the  tube  an  additional  part,  eompow 
of  Dumerous  small,  elongated,  irregular  plates,  placed  transvene! 

That  this  curious  fossil  is  part  of  a  crinoid,  I  have  not  the  lei 
doubt ;  and  further,  it  seems  quite  certaiD  that  it  does  not  belai 
to  any  known  genus.  The  above  generic  and  specific  names  u 
proposed  for  it  provisionally. 

Locality  andfonatUim. — Trenton  limestone,  Beanport,  near  Qaebe 


r\ 
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Memoir  on  the  Slar-Fis/i  of  the  genu*  Conuztvla,  demotutrative  of  {A« 
Pentacrinia  europaus  being  the  young  of  our  vtdigemus  species. 
By  John  V.  Thompson,  F.L.S.,  Deputy  Inspector-General  of 
Hospitals.    Communicated  by  Sir  James  M'Grigor,  F.R.S. " 

[Extracted  from  Jamtton't  Edinburgh  iVra  PhUotopSical  Journal,  vol.  XX.,  p.  105.] 

*'  If  we  were  told  by  any  traveller  that  he  had  visited  an  unknown 
region,  where  the  animals  dropt  their  eggs  on  trees  and  sbrubB,  which 
there  fixed  themselves  and  shot  up  like  parasitic  plants  on  a  long  stem, 
gradually  evolving,  at  tbelr  extreme  end,  member  after  member  and 
function  after  function,  until  the  young  animals  became  so  perfect 
as  to  resemble  their  parents  in  every  essential  point, — when  their 
attachment  to  the  connecting  foot-stalk  was  dissolved,  and  they 
became  free  and  locomotive,  and  betook  themselves  to  the  wandering 
life  of  the  parent  stock !  few  could  be  got  to  believe  facts  so  incredible, 
and  BO  much  at  variance  with  the  course  of  nature,  as  made  manifest 
everywhere  and  from  all  time ;  but  if  established  on  incontestable 
evidence,  the  highest  degree  of  surprise  and  admiration  would  neces- 
sarily supplant  our  incredulity, — voyages  would  be  undertaken,  and 
the  curious  of  every  country  would  flock  to  witness  such  an  extraor- 
dinary anomaly,  at  the  greatest  risk  and  expense.  If,  then,  a  fact  so 
contrary  to  our  experience  relating  to  the  superior  classes  of  animals 
should  be  capable  of  exciting  so  great  a  degree  of  interest,  it  may  be 
presumed  that  an  analogous  circumstance,  now  for  the  first  time 
actually  discovered  in  an  animal  belonging  to  one  of  the  inferior 
classes,  must  be  considered  at  least  as  highly  worthy  of  the  attention 
of  the  pbiiosophic  naturalist. 

"  It  is  no  uncommon  thing,  in  the  inferior  classes  of  the  animal 
kingdom,  to  find  animals  permanently  attached  from  the  period  of 
their  birth,  and  during  the  whole  time  of  their  existence,  familiar 
examples  of  which  we  have  in  the  oyster,  anomia,  and  various  other 

*  R«ftd  before  tbe  &07«1  Society  of  London,  in  Jane,  1S3G. 
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bivalve  shell-fish,  and  in  namerous  compound  animala  of  the  d 
Zoophyta  and  Infusoria.    I  have  also  shewn,  i»  tuy  memoirs  on 
Cirripedes,  examples  of  animals  heing  free  and  locomotive  in 
first  stages,  and  afterwards  becoming  permanently  fixed;    but 
animal  growing  for  a  period  as  it  were  a  flower,  fixed  by  its  stem. 
and  then  dropping  from  its  pedicle  and  becoming,  during  the  re- 
mainder of  its  life,  free  and  locomotive,  is  not  only  new,  but  witluii 
any  parallel  in  the  whole  range  of  the  organized  part  of  the  creal 
No  wonder,  then,  that  any  naturalist,  on  the  first  discovery  of 
young  animal  in  its  first  or  fixed  stage  of  existence,  should  codsh 
it  as  belonging  exclusively  to  those  which  are  known  to  bo 
nently  fixed ;  analogy  would  permit  no  other  conclusion  to  be  foi 
and  consequeTitly  it  could  be  classed  with  none  other  except 
CrlnoideEEi   one   known   genus   of  which   tribe    participates 
Comatula  in  being  locomotive  in  its  advanced  stage  ;  so  that 
circumstance  connects  all  these  animals  into  an  inseparable  groi 
with  which  the  present  state  of  our  knowledge  will   not  permit 
to  associate  any  other  of  the  Asterife. 


Figure  19.    Adult  Cpmaluta  dtcanmot. 

"  'When,  therefore,  I  formerly  described  the  young  of  the  ( 
as  a  new  species  of  Pencacrlnvs,  no  person  could  have  suspected^ 
anomalou»i  and  unexpected  a  result,  as  that  it  was  the  young  si 
this  curious  star-fish,  an  animal  not  only  free,  but  leading  the  i 
vagrant  life  of  any  of  the  tribe  with  which  it  has  hitherto  beea  a 
,  ciatcd  by  naturalists, — at  one  time  crawling  about  amongst  subi 
plants,  nt  others  floating  to  and  fro,  adhering  to  thin  fragmunts  J 
means  of  its  dorsal  claspers,  or  even  swimming  about  aiW  f 


•  Uemoir  on  Pmlitcrinui  turoptui.     Cork,  ISIT, 


OOMATULA. 

manner  of  the  Mt-dwtce.  In  swimming,  the  movements  of  the  arms 
of  the  Cottiatulit  exactly  resemble  the  alternating  strokes  given  by  the 
Med-usie  to  the  liquid  element,  and  have  the  same  effect,  causing  the 
aniraal  to  raise  itself  from  the  bottom,  and  to  advance,  back  foreiuost, 
even  more  rapidly  than  the  Medina,  Fig.  1%  represeuts  a  Comatula, 
after  having  delivered  its  stroke  to  the  water. 

"  The  evidence  of  Pentacrinwt  being  the  young  of  Cottiatula,  rests 
upon  a  comparison  of  the  individuals  figured, — 20,  91,  and  22,  23, — 
the  former  being  an  advanced  Penlucrinui  just  beginning  to  form 
pinnae,  and  the  latter  the  youngest  Comafv/a  ever  taken  by  dredging. 
In  the  PaUacniita,  it  is  to  be  observed  that  the  arms  are  just  begin- 
ning to  form  piunEe  towards  their  extremities,  that  they  have  the 
Bulphur-yellow  color  and  dark  miirginal  spotting  observable  in  the 
other,  which  shews,  in  like  manner,  that  the  upper  pinnse  are  first 
formed  ;  here,  figs.  22,  23,  we  have  about  three  pairs  of  pinnje,  with 
two  intervening  articulations  of  the  arm  between  each,  then  three 
articuli  (counting  from  the  apex  downwards),  and  an  additional  pair 
of  pinuas  just  beginning  to  sprout.  From  this  to  the  base  of  the  arm 
are  five  more  articuli,  as  yet  without  any  pinnas,  the  base  of  each  arm 
on  either  side  presenting  one  long  pinaa  appropriated  to  the  service 
of  the  mouth.  On  turning  the  animal  over,  the  dorsal  cirri  are  found 
to  have  increased  from  five  to  nine,  several  of  them  presenting  the 
appearance  of  recent  formation.  Individuals  a  little  older  are  com- 
paratively common,  in  which  the  pinna?  are  complete,  and  from  this 
period  they  appear  to  form  regularly  at  the  apex  of  the  arm,  as  this 
goes  on  extending  in  length.  These  small  Comatulre  still  retain  the 
original  sulphur-yellow  color  towards  the  apices  of  the  arms,  the 
lower  part  and  body  assuming  the  characteristic  red  of  the  adult 
Comatula.  From  observations  repeatedly  made,  I  think  it  most  pro- 
bable that  the  Comatulie  attain  their  full  growth  in  one  year,  so  as  to 
be  in  a  condition  to  propagate  their  kind  the  summer  following  that 
of  their  birth.  At  that  time  (viz..  May  and  June,)  these  full  grown 
individuals  have  the  membranous  expansion  inside  each  of  the  pinnie 
considerably  extended,  at  least  as  far  as  the  fifteenth  or  twentieth  pair ; 
these,  which  are  the  matrices  or  conceptacula,  at  length  shew  them- 
selves distended  with  the  ova,  which  in  July,  and  even  earlier,  moke 
their  exit  through  a  round  aperture  on  the  fascial  side  of  each  concep- 
taculum,  still,  however,  adhering  together  in  a  roundish  cluster  of 
about  a  hundred  each,  by  means  of  the  extension  and  connection  of 
their  umbilical  cords.  By  what  means  these  ova  are  dispersed,  or  how 
they  become  attached  to  the  stems  and  branches  of  corallines,  remains 


10  COHATHLA. 

to  be  discovered  ;  but  it  is  strongly  to  be  suspected  that  the  o 
is  gifted  with  the  power  of  placing  them  in  appropriate  sitoatii 
otherwise  we  should  find  them  indiecrirainately  on  fuci,  shell*,  ■ 
etc.,  which  does  not  appear  to  be  the  case.  However  tbta  may  b 
we  are  allowed  to  assurpe  that  the  Pentacrinw  europatit  ia  the  young 
of  Comaiulut  WG  first  perceive  the  dispersed  and  attached  ova  in  the 
form  of  a  flattened  oval  disk,  by  which  it  is  permanently  fixed  to  the 
spot  selected,  giving  exit  to  au  obscurely-jointed  stem,  ending  in  ft 
club-shaped  head,  as  iu  fig.  25,  e,  in  which  individual  the  animal  is 
sufficiently  advanced  to  shew  the  incipient  formation  of  the  arms  and 
the  mouth  with  its  tentacula,  by  means  of  which  it  obtains  the  food 


figaztaVi  and  31.  An  individnftl  oribe  DktDral  size,  and  niBgDiSed, itHI  inorv 
loped  than  25,  (,  begioning  lo  form  pinniE  ton-ardit  ibe  ends  of  the  ann*,  m  w 
In  tbit  the  cirri  or  claspern  at  Ibe  back  of  tbe  animal  are  rerj  distinctlj  w 

VignrM  33  and  33.    A  wry  young  Ctanatula  of  the  natural  Biie,  i 

Xa,  the  Teat,  in  froDt  la  the  itar-like  mouth ;  b,  b,  two  Of  lh«  donal  cini 


Y  to  its  successive  growth.  At  d  of  the  same  figure  is  aoothi 
somewhat  more  advanced,  in  which  all  the  ossicula  of  the  arms  i 
obvious,  as  far  as  the  bifurcation.   At  the  letters  a.  It,  and  c,  are  rupre 
sented  what  I  considered  formerly  as  completely  formed  Penracriid, 
{a)  from  the  position  shewing  the  valvular  mouth,  and  (x)  the  anal 
aperture :  (6)  shews  most  clearly  tbe  cirri  or  clasperB  at  the  top  of  thga 
stem,  and  {c)  that  the  living  principle  extend  throughout  the  i 
fabric  demonstrated  by  the  varied  movcmentt  of  the  pedicle, 
later  period  [  observed  individuals  shewing  a  still  bigber  degre*  4 


C  OUATDLA.  11 

deretopment,  figure  91,  and  in  which  the  arme  had  the  sppear&nee 
of  bifurcating  twice  towards  their  estreme  ends,  and  had  become 
of  a  sulphur-yellow  color,  with  a  zone  of  dark  colored  spots  along 
either  margin. 

"Another  circumstance  confirmatory  of  these  being  the  young  of 
Comatula  is  derived  from  these  Pmtacrini  being  first  seen  about  the 
time  of  the  dispersion  of  the  ova  of  the  Comatula,  and  again  entirely 
disappearing  in  September,  the  only  season  when  young  Comatula  u« 
to  be  obtained,  and  such  as  are  represented  in  figs.  22,  33.    In  these 


■         flfim  24.    Pmtaerviia  twtopaut.     A  group,  natural  sizs. 

"      3B.    The  nme,  mA^iSed  ;  /,  the  basu ;   t  &nd  d,  two  indlTidoklt  in  «ailj 
Rtftges  of  ^owth;  a,  b,  c,  taWj  developed  indiTidu&lB ;  %i.  +,  l«tt«r  a, 
I  the  BDDB  is  seeD,  and  below  it  the  mouth  of  tbe  ftDimal. 

"  36.  Part  of  one  of  tbe  anas  seen  in  face ;  a,  ora  protrudiag  from  Uio  conoep- 
taenia ;  b,  ota  just  beginning  to  make  tlieii  exit ;  c,  ooe  as  jet  filled 
with  the  OTA ;  d,  ova  magnified. 

the  points  of  resemblance  to  advanced  Pentacrini  have  been  already 
alluded  to,  and  it  is  quite  evident,  that  since  they  became  detached, 
pinnffi  must  hare  been  added  in  both  directions,  both  towards  the 


Ft(,  U. 


Fie-U. 
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•n  OOMATULA. 

apex  and  downwards  towards  the  base  of  the  arms.  These  specimeni 
whicli  have  made  a  further  progress  are  pleQtilu],  and  have  all  the 
pinnie  complete  down  to  the  bifurcation,  with  a  few  additional  claspen 
added  at  the  bock.  At  figure  19,  a  middle-sized  Contatula  deetaauti 
is  given,  as  they  appear  in  June  when  pregnant  with  ova  ;  and  u 
fig.  26  is  a  portion  of  an  ami  magnified,  with  the  ova  beginning  to 
escape  from  the  conceptacula,  which  they  do  successively  from  ihe 
base  upwards.  Mr.  Millar,  in  his  labored  but  excellent  work  on  the 
Crinoideffi,  has  figured  our  ContattJa  in  this  stage  as  a  new  species, 
under  the  title  of  C./imbriata;  iudeed.no  naturalist  who  had  not 
investigated  their  habitudes  in  their  own  element,  and  at  all  seawna, 
could  possibly  arrive  at  the  knowledge  of  this  very  remarkable  wid 
curious  piece  of  economy,  which  may  be  considered  as  unique. 
These  animals  are  further  distinsniished  by  the  peculiarity  of  having 
two  openings  to  the  intestinal  canal,  by  which  they  also  differ  from 
the  rest  of  the  Asteria;. 

"The  great  abundance  of  Comatulre,  in  the  places  they  inhabit,  ti 
not  to  be  wondered  at  when  we  are  aware  how  exceedingly  prolific 
they  are ;  thus  each  arm  may  be  estimated  to  bear  thirty  fruitful 
conceptaclea,  each  producing  about  a  hundred  ova,  aud  as  there  are 
ten  such,  this  gives  30,000 1  as  the  amount  of  ova  produced  bj;  % 
single  individual," 
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PLATE  I. 


Blastoidocrinus  carchari^den$  (page  18). 

Figure  lor-Xh.    Deltoid  plates  of  B.  carcharitEderu, 

''      li.    Side  view  of  a  specimen  which  has  three  of  the  rajs  partly  preserved. 
*'      Ik.    The  same,  seen  from  above. 

"      1/.    Vertical  section,  shewing  the  position  of  the  column  In  the  interior. 
"      Im.    Fragment  of  the  base,  shewing  the  manner  in  which  the   column 

penetrates  into  the  visceral  cavity. 
"      In.    Under  side  of  Im. 
*'      lo-l«.    Small    pentagonal  crinoidal    remains  found    associated  with  B. 

carchariaderu. 


Hybocrinus  pristinus  (page  23). 

Figure  2a.    Left  side  of  a  specimen  which  retains  a  portion  of  the  column  and 

part  of  one  of  the  arms. 


Pachtocrinus  crassibasalis  (page  23). 

Figure  3a.    View  of  the  base  of  the  only  specimen  collected. 
^'     36.    Side  view  of  the  same. 


Rhodocrinus  asperatus  (page  27). 

Figure  4a.    Side  view  of  a  specimen. 
"     46.    View  of  the  base. 

<<     4c.    A  radix  found  in  the  same  slab  along  with  4a. 
"     4d.    Portion  of  the  surface  of  4c,  magnified.    The  joints  of  this  column 

appear  to  be  composdd  near  the  root  of  five  pieces  each,  which 

interlock,  as  represented  in  the  figure  4d. 
"     4€.    Transverse  section  of  the  column  near  the  root. 


Pal^ocrinus  strutus  (page  25). 

Figure  5a.    Posterior  side  of  a  nearly  perfect  specimen. 

^'      56.    Summit  of  the  same,  shewing  the  ambulacral  orifices  and  gprooves. 
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PLATE  II. 


Hybocbinus  tumidus  (page  28). 

Figure  la.    View  of  the  anterior  side  of  a  specimen,  shewing  the  azygos  plates. 
'<      lb-Id.    Different  views  of  other  specimens. 

"      le.    A  polished  transverse  section  just  below  the  base  of  the  arms,  shewing 
the  channels  in  the  primary  radial  plates  for  the  ambulacral  orifices. 


Hybocbinus  conicus  (page  29). 

Figure  2a.    Bight  side  of  a  specimen  of  the  average  size. 
*'     26.    Left  side  of  another  specimen. 


Cababocbinus  badiatus  (page  31). 

Figure  3a.    View  of  the  anterior  side,  shewing  the  azygos  inter-radius. 
"     36.    Base  of  the  same  specimen. 
"      3c.    Posterior  side  of  a  different  specimen. 
"     3d.    Ventral  surface  of  a  small  individual.    In  the  centre  of  the  lower  side 

of  the  figure  is  the  mouth,  and  directly  above  it  the  small  anal 

aperture. 
''     Be.    Ventral  surface  of  a  larger  specimen,  shewing  obscurely  the  five 

ambulacral  grooves.    The  three  round  darkly-shaded  spots  appear 

to  be  apertures  accidentally  produced. 


Cababocbinus  Vancobtlandti  (page  32). 

Figure  4  represents  the  posterior  side  of  the  specimen. 


PoBOCBiNus  CONICUS  (page  34). 

Figures  6a,  56.    Posterior  views  of  two  specimens. 

"       5c.    Anterior  side  of  a  specimen,  enlarged  to  shew  the  azygos  plates  and 

poriferous  areas. 
"       6d.    Ventral  surface  of  5a. 
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PLATE  HI. 


Dendbocbinus  gbegabius  (page  36). 

Figaro  la.    Posterior  yiew  of  a  specimen. 
"      16.    The  left  side. 
'<     Ic.    Golainn,  enlarged. 

Dendbocbinus  acutidacttlus  (page  37). 

k 

Figure  2a.    Posterior  side  of  a  specimen. 
"     26.    Portion  of  the  column,  enlarged.    . 

DENt)BOCBINUS  PB0B0SCIDIATU8   (page  38). 

Figure  3a.    Anterior  side. 

"     36.    Part  of  surface  of  proboscis,  enlarged. 
"     3c.    Portion  of  column,  enlarged. 

Dendbocbinus  humilis  (page  39). 

Figure  4.    The  only  specimen  discovered  ;  posterior  side. 

Dendbocbinus  latibbachiatus  (page  39). 

Figure  6a.    Yiew  of  the  left  side,  shewing  the  left  anterior  ray,  which  has  the  first 

and  second  primary  radials  included  in  the  cup. 
"       66.    View  of  the  anterior  side. 
"       6c.    The  posterior  side. 

Pal^ocbinus  angulatus  (page  45). 

Figure  6a.    Left  side  of  the  only  specimen  discovered. 
"       66.    Column,  enlarged. 

Dendbocbinus  busticus  (page  41). 

Figure  *la.    A  specimen  very  imperfect. 
"       76.    A  small  portion  of  the  column,  enlarged. 

Dendbocbinus  ctlindbicus  (page  44). 

Figure  8a.    Anterior  siUe  of  D.  cylindricw.    That  which  appears  to  be  a  large 
arm  near  the  left  side  is  the  proboscis. 
"      86.    Part  of  the  column,  a  little  enlarged. 
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PLATE  IV. 


Dendbocrinus  conjugans  (page  41), 


Figure  la.  Anterior  side. 

"      16.  Oolnmn,  a  little  enlarged. 

"     2a,  Side  Tiew  of  a  specimen. 

"      26.  Column  of  same,  enlarged. 


Lecanocbinus  JjMvis  (page  47). 

Fignre  3a.    A  slightly  crashed  specimen. 


LECANOCBINnS  ELEGANS  (page  47). 

Figure  4a.    A  specimen  shewing  one  of  the  hexagonal  basal  plates. 
"       46.    Several  joints  of  the  column,  a  little  enlarged. 


Hetebocbinus  Canadensis  (page  48). 

Figure  6a.  A  specimen  with  part  of  the  column  attached. 

"      56.  Portion  of  the  column,  enlarged. 

"     5c.  Anterior  side  of  a  different  specimen. 

''      5d,  A  specimen  which  has  the  pinnulaB  preserved. 


Hetebocbinus  tenuis  (page  50). 

Figure  6a.    A  specimen  with  part  of  the  column. 
"     66.    A  few  joints  of  the  column,  enlarged. 

[See  also  Plate  X.] 


Hetebocbinus  injequalis  (page  51). 

Figure  7a.    A  nearly  perfect  specimen,  but  so  deeply  embedded  in  stone  that  only 

one  side  can  be  seen. 


Hetebocbinus  abticulosis  (page  51). 

Figure  8.    One  of  the  rays  of  this  species. 


PLATE  r. 


Cleiocrinus  REGIUS  (page  53). 

Figure  la.    A  nearly  perfect  cnp  of  this  species. 

'<     lb.    The  base,  shewing  the  small  basal  plates,  with  the  qoadrangolar  first 
primary  radials  between  them. 

1^1  1(2|  le,  and  1/.    Fragments  of  the  column. 

1^.    The  base  of  the  colnmn. 


it 
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Cleiocrinus  orandis  (page  54). 

Figure  2a.    Portions  of  two  individuals  of  this  species,  which  appear  to  have 

grown  upon  the  same  spot. 

"     26.    Fragment  of  a  column,  crushed. 

"     2c.    Transverse  section,  shewing  the  large  alimentary  canal. 

[This  species  occurs  also  at  Montreal,  in  the  Trenton  limestone.) 


Cleiocrinus  magvificus  (page  54). 

Figure  3.    Fragment  of  the  column  of  this  species. 
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PLATE  VL 


Rhodocbinus  pybiformis  (page  61). 

Figure  la.    A  specimen  with  part  of  the  colomn  attached. 
'^      16,  Ic.     Crashed  specimens. 
"      Id.    The  radix  of  this  species. 


Rhodocbinus  microbasalis  (page  63). 

Fignre  2.    An  imperfect  specimen  of  this  species,  ' 


Rhodocbinus  gigas. 

Figure  3  is  a  fragment  of  the  column  of  a  large  Rhodocrinus  which  occurs  in  the 
upper  part  of  the  Trenton  limestone,  at  the  City  of  Ottawa.'  I  have 
not  seen  the  cup,  but  as  the  columns  are  easily  recognizable,  I  propose 
thp  above  name  for  them. 
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PLATE  VIL 


Glyptocrinus  priscus  (page  56). 


Figure  la.    View  of  the  posterior  side  of  G,  pritctu, 
**      16.    Anterior  side  of  the  same  specimen. 
"      Icj  Idf  le,  If,    Golnmns  found  associated  with  la. 


Glyptocrinus  rahulosus  (page  57). 

Figure  2a.    A  cup  of  medium  size. 

"     26.    Portion  of  the  column  near  the  base  of  the  cup. 
"     2^-2/.    These  figures  represent  different  parts  of  a  very  long  column. 

[  See  also  PUte  VIII.  ] 
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PLATE  VIII. 


Glyptocbinus  ramulosus  (page  57). 

Flgare  la.    A  crushed  specimen,  with  part  of  the  colnnm  attached. 
16.    The  colnmn  of  la,  enlarged. 
Ic,  \d.    Columns  found  along  with  la. 
le.    A  portion  of  one  of  the  arms,  enlarged. 

[  See  also  Plate  YII.  ] 
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Glyptocrinus  lacunosus  (page  61). 

Figure  3a.    A  specimen  with  part  of  the  column  attached. 
"     36.    Fragment  of  a  different  specimen. 
"     3c,  3(2,  3e.    Columns  of  this  species. 


Glyptocrinus  quinquepartitus. 

Figure  4a-46.    Columns  such  as  the  specimen  represented  bj  these  figures  are  not 

uncommon  in  the  upper  part  of  the  Trenton  limestone,  at  the 
Citj  of  Ottawa. 
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PLATE  IX 


Glyptocrinus  marginatus  (page  69). 

Fignre  la.    The  only  specimen  collected.    The  part  well  exposed  (represented  in 

the  ri^ht  side  of  the  figure)  is  the  azygos  inter-radius. 


Glyptocrinus  ornatus  (page  60). 

Figure  2a.     Anterior  side  of  a  specimen  of  G.  ornatus. 


Reteocrinus  fimbriatus  (page  65). 

Figure  3a.    The  only  specimen  discovered. 

"      36.    The  base,  enlarged ;  the  unshaded  pentagonal  space  shews  the  forjn  of 

the  upper  joint  of  the  column. 
^^     ^c.    One  of  the  arms,  with  some  of  the  pinnule  attached,  enlarged. 


Reteocrinus  stellaris  (page  64). 

Figure  4a.    View  of  the  anterior  side  of  a  specimen. 
"      46.    A  specimen  retaining  a  piece  of  the  column. 
''      4c.    Several  of  the  joints  enlarged.    They  appear  to  be  nearly  equal  in  size, 

and  sharp-edged  at  the  base  of  the  cup. 
"      4</,  4«.    Fragments  of  this  species. 
[  In  4a  and  4e  the  small  stellate  plates  between  the  arms  are  represented.] 


-i'-      - 


Hetbbocbikus  tenuis  (pAge  50). 

FIgim.lV.    Htttroerinui  tcnuii,   from  the  Trenton  limestone,  i 
MoDtreal. 
"      It.     iStrt  of  column  and  base  of  another  specimen  on  sam 
"     It.    Bnlargement  of  lb. 

"      Iif,  If.     Other  fragmenla  on  the  tame  alab  of  stone. 
[  See  also  Plate  IV.] 


Carabocrinus  tubebculatus  (page  33). 

Flpire  ia.     The  onlj  specimen  collected. 

"      2b.     Three  joinla  of  the  column,  enla^d. 
"     ie.    One  of  the  joints  of  the  amis,  tinlarKsd. 


Syrinqocrinus  paradoxicus  (page  66). 
Flgare  14,    A  Bpecimen  collected  at  Benuport. 


COLUMN.S   OF  UNDETERMINED   GENUS. 

Pignre  3.  A  qninquepartite  colamnrrom  the  Trenton  limestone,  Citj  of  Ottawa. 

"  4-7.     Fragmenls  from  Hudson  River  gronp,  Point  William,  Lake  Bnron. 

''  S.  From  Trenton  limestone,  Montreal. 

■'  a.  The  same,  eQlargeil. 

"  10.  From  the  Hndaon  Rirer  group,  Aoliconti. 

''  1 1.  The  same,  enlarged. 

"  12.  A  small  striated  column  from  the  Trenton  limestone,  Cit;  of  Montreal. 

"  1.^.  The  same,  enlarged. 
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